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ABSTRACT 
Background:  
Polycystic ovarian syndrome (PCOS) is one of the commonest endocrine disorders 
in women, with a prevalence ranging from 2.2% to 26% in India and 9.13% in South 
India. The present prospective pre post experimental controlled study was aimed to 
evaluate and compare the efficacy of Naturopathy and Yoga (N & Y) interventions on 
morphological changes in the ovaries in PCOS patients in 12 weeks duration.  
Settings and Design:  
The study was conducted at Government Yoga and Naturopathy Medical College 
and Hospital, Chennai, India. The study was a single blinded prospective, pre post 
experimental controlled trial.  
Methodology:  
A total of ninety PCOS patients, of age between 18 and 35 years were recruited 
and allocated to three groups as per convenient sampling, control group (n=30), Yoga 
intervention group (n=30) and N & Y intervention group (n=30). After satisfying the 
inclusion criteria of the study and according to their immediate participation, they were 
allocated to either of the interventions group or in the wait listed control group. The three 
groups were assessed at baseline and after 12 weeks for changes in polycystic ovarian 
morphology, and were assessed at baseline, after every 4 weeks and after 12 weeks for 
anthropometry and menstrual frequency. During these 12 weeks, the N & Y intervention 
xii 
 
group was exposed to the intervention, the Yoga intervention group was exposed to Yoga 
practice of the intervention protocol for 6 days per week and the control group was wait 
listed. 
Results: 
Significant improvement was observed in the ovarian morphology (P<0.05), 
except for ovarian thickness (P=0.27), anthropometry (P<0.001), except for waist hip 
ratio (P=0.23) and menstrual frequency - in the interval of days between the second and 
third consecutive menstrual cycle (P<0.001), except for the interval of days between last 
menstrual period (LMP) and first consecutive menstrual cycle (P=0.66) and between first 
and second consecutive menstrual cycle (P=0.76), between the three groups.  
Conclusion:  
The findings of the study indicate that N & Y interventions are efficient in 
bringing about beneficial changes in polycystic ovarian morphology and anthropometry. 
Longer duration of intervention might be required to regulate the frequency of menstrual 
cycle. Hormonal assessment can be performed in future study for further validation. 
Keywords: Anthropometry, body mass index, polycystic ovarian syndrome, Naturopathy 
and Yoga interventions, insulin resistance. 
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1.0 INTRODUCTION 
Polycystic Ovarian Syndrome (PCOS) is recognized as the most common 
endocrine disorder of reproductive-aged women. Correct diagnosis of PCOS impacts on 
the likelihood of associated metabolic and cardiovascular risks and leads to appropriate 
intervention, depending upon the woman's age, reproductive status, and her own 
concerns. Reproductive characteristics associated with PCOS are polycystic ovaries, 
hyperandrogenism, hirsutism, acne, androgenic alopecia, anovulation, amenorrhea, 
oligomenorrhoea and hyper secretion of luteinizing hormone (LH)
1
. The management of 
women with PCOS should include reproductive function, along with the care of 
hirsutism, alopecia, and acne. Persistent oligo menorrhea 2 to 3 years beyond menarche 
predicts menstrual irregularities and greater likelihood of underlying ovarian or adrenal 
dysfunction
2
.  
Metabolic disorders associated with PCOS include hyperinsulinemia, insulin 
resistance, impaired pancreatic cell insulin secretion and type 2 diabetes (T2DM)
1
. 
Insulin resistance is believed to play an intrinsic role in the pathogenesis of PCOS. The 
mechanism by which insulin resistance or insulin give rise to oligomenorrhea and 
hyperandrogenemia is unclear. Hyperinsulinemic - euglycemic clamp studies have shown 
that both obese and lean women with PCOS have some degree of insulin resistance. 
Insulin resistance is involved in the ovulatory dysfunction of PCOS by disrupting the 
hypothalamic-pituitary-ovarian axis. Therapies for PCOS include both non 
pharmacologic as well as pharmacologic approaches. Though PCOS has heritable 
2 
 
tendency, its etiology and pathogenesis remain uncertain
2
. However, weight loss is 
identified as the primary therapy in PCOS. Earlier studies suggest, a reduction of 5% 
weight can restore regular menstruation and improve response to ovulation
3
.  
1.1 NATUROPATHY: 
Naturopathy is defined as a drugless, non-invasive, rational and evidence-based 
system of medicine imparting treatments with natural elements based on the theories of 
vitality, toxemia and the self-healing capacity of the body and the principles of healthy 
living. Naturopathic life-style is a form of holistic mind-body medicine, developed 
thousands of years ago, is simple and can be practiced by all
4
.  Comprehensive systematic 
reviews have not only identified emerging evidence of the cost-effectiveness of various 
alternative therapies
5, 6
, but also better quality of care without compromising patient 
outcomes
7, 8
. 
1.2 YOGA: 
Studies have shown that yoga therapy orchestrates fine tuning and modulates 
neuroendocrine axis which results in beneficial changes in PCOS. It improves 
reproductive functions by mainly reducing stress and balancing the neurohormonal 
profile
9
. It also reduces urinary excretion of catecholamines and aldosterone, decreases 
serum testosterone levels and increases cortisol excretion, indicating optimal changes in 
hormonal profiles. Alterations in brain waves (basically an increase in alpha waves) and 
decrease in serum cortisol level was observed during yoga therapy
9, 10 
implicating 
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reduction of stress level. Yoga as a form of holistic mind-body medicine is effective in 
reducing anxiety symptoms in PCOS patients
11
.  
The rationale is to focus on changes in polycystic ovarian morphology through 
lifestyle improvement in PCOS patients which may normalize insulin resistance, improve 
androgen status and aid in weight management thereby supporting in prevention of non-
communicable diseases. Small changes in lifestyle are known to improve symptoms and 
psychological well-being of PCOS patients
11
. There are evidences in clinical practice that 
Naturopathy and Yoga (N & Y) interventions reduce symptoms of PCOS. However, there 
exists no scientific study to understand the changes in polycystic ovarian morphology 
after N & Y interventions. Thus, the aim of this study is to understand the changes in 
polycystic ovarian morphology.   
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2.0 AIMS AND OBJECTIVES 
2.1 AIM: 
The aim of this study was to observe the morphological changes in polycystic 
ovaries of patients undergoing Naturopathy and Yoga interventions in a period of 12 
weeks. 
2.2 OBJECTIVES OF THE STUDY: 
To evaluate the effects of N & Y interventions on:  
1. Ovarian morphology 
 Ovarian volume  
 Size of the ovaries 
 Number of antral follicles 
 Size of the largest follicle 
2. Anthropometry 
 Body weight 
 Body mass index (BMI) 
 Chest circumference 
 Waist circumference 
 Hip circumference 
 Mid arm circumference 
 Waist hip ratio 
5 
 
3. Menstrual frequency 
 Interval between last menstrual period (LMP) and first consecutive 
menstrual cycle 
 Interval between first and second consecutive menstrual cycles 
 Interval between second and third consecutive menstrual cycles  
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3.0 REVIEW OF LITERATURE 
Ovulatory dysfunction in PCOS is associated with increased prevalence of 
endometrial hyperplasia, endometrial cancer and infertility. In PCOS, hirsutism develops 
gradually and intensifies with weight gain.  Hair loss patterns are variable in women with 
hyperandrogenemia, typically the vertex, crown or diffuse pattern, bi-temporal hair loss 
and loss of the frontal hairline.   Menstrual irregularities with anovulatory cycles and 
varied cycle length are common due to the immaturity of the hypothalamic-pituitary-
ovarian axis in the 2- to 3-year time period post-menarche
2
.  
Given the association with insulin resistance, all women with PCOS require 
evaluation for the risk of metabolic syndrome (MetS) and its components, including 
T2DM, hypertension, hyperlipidemia, acute myocardial infarction and stroke. Obese 
women with PCOS are at increased risk for MetS with impaired glucose tolerance (IGT; 
31 to 35%) and type 2 diabetes mellitus (T2DM; 7.5 to 10%). Rates of progression from 
normal glucose tolerance to IGT, and in turn to T2DM, may be as high as 5 to 15% 
within 3 years. Data suggest the need for baseline oral glucose tolerance test every 1 to 2 
years based on family history of T2DM as well as body mass index (BMI) and yearly in 
women with IGT. Compared with BMI- and age-matched controls, young, lean PCOS 
women have lower high-density lipoprotein (HDL) size, higher very-low-density 
lipoprotein particle number, higher low-density lipoprotein (LDL) particle number, and 
borderline lower LDL size.  
7 
 
Statins have been shown to lower testosterone levels either alone or in 
combination with oral contraceptives (OCPs) but have not shown improvement in 
menstrual cycle frequency, spontaneous ovulation, hirsutism, or acne. Statins reduce total 
and LDL cholesterol but have no effect on HDL, C-reactive protein, fasting insulin, or 
homeostasis model assessment of insulin resistance in PCOS women. There have been no 
long-term studies of statins on clinical cardiac outcomes in women with PCOS. Coronary 
calcification is more prevalent and more severe in PCOS than in controls. In women 
under 60 years of age undergoing coronary angiography, the presence of polycystic 
ovaries on sonography has been associated with more arterial segments with >50% 
stenosis, but the relationship between PCOS and actual cardiovascular events remains 
unclear
2
.  
3.1 PREVALENCE: 
Polycystic ovarian syndrome (PCOS) is one of the most common endocrine 
disorders affecting women of reproductive age with a prevalence ranging from 2.2% to 
26% in India
12, 1
.  9.13% prevalence of PCOS in south Indian adolescent girls is found
13
. 
3.2 OPERATIONAL DEFINITION: 
             The diagnosis of PCOS must be based on the presence of at least two of the 
following three criteria (Rotterdam criteria): chronic anovulation, hyperandrogenism 
(clinical or biological) and polycystic ovaries
2
. 
The definitions of the three criteria are as follows: 
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Oligo/amenorrhea: Absence of menstruation for 45 days or more and/or less than eight 
menses per year
14
. 
Clinical hyperandrogenism: Modified Ferriman and Gallway (mFG) score of 6 or 
higher
12
. Biochemical hyperandrogenism: Serum testosterone level of >82 ng/dl in the 
absence of other causes of hyperandrogenism. 
Polycystic ovaries: Presence of >10 cysts, 2-8 mm in diameter, usually combined with 
increased ovarian volume of >10 cm
3
, and an echo-dense stroma in pelvic ultrasound 
scan
15
. 
3.3 PATHO PHYSIOLOGY OF INSULIN RESISTANCE: 
The exact etiology of PCOS is unknown and is likely multifactorial. Many studies 
indicate that PCOS results from originally ovarian abnormalities. In some patients, 
secondary hyperinsulinemia with insulin resistance plays a role in the pathophysiology. 
In addition, the relevant impact of metabolic issues, specifically insulin resistance and 
obesity, on the pathogenesis of PCOS, and the susceptibility to develop earlier than 
expected glucose intolerance states, including type 2 diabetes, has supported the notion 
that these aspects should be considered when defining the PCOS phenotype and planning 
potential therapeutic strategies in an affected subject
16
.  
Adipose tissue is a heterogeneous mix of adipocytes, stromal pre adipocytes, 
immune cells, and endothelium, and it can respond rapidly and dynamically to alterations 
in nutrient excess through adipocytes hypertrophy and hyperplasia
17
. With obesity and 
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progressive adipocytes enlargement, the blood supply to adipocytes may be reduced with 
consequent hypoxia
18
. Hypoxia has been proposed to be an inciting etiology of necrosis 
and macrophage infiltration into adipose tissue that leads to an overproduction of 
biologically active metabolites known as adipocytokines which includes glycerol, free 
fatty acids (FFA), pro inflammatory mediators (tumour necrosis factor alpha (TNF𝛼) and 
interleukin-6 (IL-6), plasminogen activator inhibitor-1 (PAI-1), and C-reactive protein 
(CRP)
19
 and results in localized inflammation in adipose tissue that propagates an overall 
systemic inflammation associated with the development of obesity related 
comorbidities
20
. Adipocytokines integrate the endocrine, autocrine and paracrine signals 
to mediate the multiple processes including insulin sensitivity
21
, oxidative stress
22
, energy 
metabolism, blood coagulation, and inflammatory responses
23
 which are thought to 
accelerate atherosclerosis, plaque rupture, and atherothrombosis. This shows that the 
adipose tissue is not only specialized in the storage and mobilization of lipids but it is 
also a remarkable endocrine organ releasing the numerous cytokines. 
Hyperandrogenic syndrome (HAS) is associated with insulin resistance (IR) and 
T2DM. A leading theory explaining IR in T2DM includes defects in mitochondrial 
function in combination with excess serum free fatty acids (FFAs), which can cause 
alterations in intracellular insulin signaling
24
. Other potential mechanisms involve altered 
fat metabolism and inflammation, which have been documented
25 - 29
.   
Muscle mitochondrial oxidation gene expression for oxidative enzymes such as 
citrate synthase, or β-hydroxyacyl-CoA dehydrogenase were similar between women 
with and without HAS despite worse IR in the women with HAS, and gene expression 
10 
 
did not change with exercise training, whereas IR improved
30
. Furthermore, neither stage 
1 nor stage 3 oxidation was different in biopsy samples from women with PCOS 
compared with controls, again despite worse IR in the women with HAS
31
. Mitochondrial 
function in myotubes grown from women with HAS had been identical to controls, 
whereas the same investigators found abnormalities in myotubes from T2DM 
participants
32, 33
.  
Conversely, Skov et al. did find a decrease in genes associated with oxidation 
phosphorylation in obese women with HAS compared with controls and also found that 
pioglitazone treatment increased oxidative phosphorylation genes along with insulin 
sensitivity
34, 35
. 
3.4 BODY MASS INDEX (BMI): 
The body mass index (BMI), calculated as weight (kg)/height (m) 2, or as weight 
(pounds)/height (inches) 2 x 703, is used to classify weight status and risk of disease.  
TABLE: 1: International Classification of adult underweight, overweight and obesity 
according to BMI
36
 
Classification BMI (kg/m
2
)
 
 Principal cut-
off points 
Additional cut-
off points 
Under weight <18.50 <18.50 
   Severe thinness <16.00 <16.00 
   Moderate thinness 16.00 – 16.99  16.00 – 16.99 
   Mild thinness 17.00 – 18.49 17.00 – 18.49 
Normal range 18.50 – 24.99 18.50 – 22.99 
  23.00 – 24.99 
11 
 
Overweight ≥ 25.00 ≥ 25.00  
Pre-obese 25.00 – 29.99 25.00 – 27.49 
  27.50 – 29.99 
Obese ≥ 30.00 ≥ 30.00  
      Obese Class I 30.00 – 34.99 30.00 – 32.49 
  32.50 – 34.99 
      Obese Class II 35.00 – 39.99 35.00 – 37.49 
  37.50 – 39.99 
      Obese Class III ≥ 40.00 ≥ 40.00  
 
  
3.5 WAIST HIP RATIO: 
Excess abdominal fat, assessed by measurement of waist circumference or waist-
to-hip ratio, is independently associated with higher risk for diabetes mellitus and 
cardiovascular disease. Measurement of the waist circumference is a surrogate for 
visceral adipose tissue and should be performed in the horizontal plane above the iliac 
crest and measurement of hip circumference should be done around the pelvis at the point 
of maximal protrusion of the buttocks. Cut points that define higher risk for men and 
women based on ethnicity have been proposed by the International Diabetes 
Foundation
37
. 
TABLE: 2: According to International Diabetes Foundation
38
, Ethnic specific values of 
waist circumference 
Ethnic group Waist Circumference 
Europid ≥ 94 cm (M), ≥ 80 cm (F) 
Sub-Saharan African  
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Eastern and Middle Eastern 
 
≥ 90 cm (M), ≥ 80 cm (F) 
South Asian, Chinese 
South and Central America 
Japanese ≥ 90 cm (M), ≥ 80 cm (F) 
M-Male, F-Female 
3.6 CLINICAL FEATURES:  
Obesity has major adverse effects on health. Increased mortality from obesity is 
primarily due to cardiovascular disease, hypertension, gall bladder disease, diabetes 
mellitus, and several types of cancer, such as cancer of the breasts, endometrium, cervix 
and ovaries in women. Sleep apnea in severely obese individuals poses serious health 
risk. Hypogonadism in men and infertility in both sexes are prevalent in obesity; in 
women this may be associated with polycystic ovarian syndrome
39
.  
3.7 CONVENTIONAL MANAGEMENT:  
Oral contraceptives (OCPs) can effectively lower androgens and block the effect 
of androgens via suppression of ovarian androgen production and by increasing sex 
hormone-binding globulin. Physiologic doses of dexamethasone or prednisone can 
directly lower adrenal androgen output. Anti-androgens can be used to block the effects 
of androgen in the pilo sebaceous unit or in the hair follicle. Anti-androgen therapy works 
through competitive antagonism of the androgen receptor (spironolactone, cyproterone 
acetate, flutamide) or inhibition of 5α-reductase (finasteride) to prevent the conversion of 
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testosterone to its more potent form, 5α-dihydrotestosterone.  Metformin is commonly 
used in young girls and adolescents with PCOS as first-line monotherapy or in 
combination with OCPs and anti-androgen medications. In lean adolescent girls, a dose 
as low as 850 mg daily may be effective at reducing PCOS symptoms; in overweight and 
obese adolescents, dose escalation to 1.5 to 2.5 g daily is likely required. Anti-androgen 
therapy in adolescents could affect bone mass, although available short-term data suggest 
no effect on bone loss
2
.  
Metformin in premenopausal PCOS women has been associated with a reduction 
in features of MetS. Clamp studies using ethinyl estradiol/drosperinone combination 
failed to reveal evidence of an increase in either peripheral or hepatic insulin resistance. 
Subjects with PCOS have a 1.5-times higher baseline risk of venous thromboembolic 
disease and a 3.7-fold greater effect with OCP use compared with non-PCOS 
subjects.  Treatment for women with PCOS and anovulatory infertility should begin with 
an oral agent such as clomiphene citrate or letrozole, an aromatase inhibitor
3
.  
3.8 YOGA AND PCOS: 
Studies have shown that yoga therapy orchestrates fine tuning and modulates 
neuroendocrine axis which results in beneficial changes. It mainly improves reproductive 
functions by reducing stress and balancing the neurohormonal profile
9
. It also reduces 
urinary excretion of catecholamines and aldosterone, decreases serum testosterone and 
levels and increases cortisol excretion, indicating optimal changes in hormonal profiles
9
. 
Alterations in brain waves (basically an increase in alpha waves) and decrease in serum 
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cortisol level was observed during yoga therapy
9, 10
 implicating reduction of stress level. 
Yoga as a form of holistic mind-body medicine is effective in reducing anxiety symptoms 
in PCOS patients
11
. 
Levels of corticotrophin releasing hormone (CRH), melatonin, growth hormone, 
prolactin, luteinizing hormone, thyroid hormone, cortisol, aldosterone, testosterone, 
adrenaline and other neurotransmitters like endorphins, serotonin, 5-hydroxy indole 
acetic acid (5HIAA), vanillyl mandelic acid (VMA), dehydroepiandrosterone, gamma 
amino butyric acid (GABA), and 8-hydroxydeoxyguanosine are affected in yoga practice. 
There is improvement in insulin secretion and sensitivity and this ultimately decreases 
blood glucose level in diabetics. The benefits of yoga is also related to other risk factors 
like high blood pressure, lipid levels, oxidative stress, coagulation profile and immune 
status and may also influence the metabolic profile
40
. 
Mind-body practice with existing health promotion and cardiac rehabilitation 
services can improve self-efficacy and long-term adherence to healthy behaviors as well 
as improve personal stress management skills. There also are numerous primary and 
secondary preventive measures for cardiovascular disease (CVD) in which mind-body 
exercise can play a primary or complementary role
41
. Mind-body exercise methods are 
spreading rapidly throughout the health, fitness, and rehabilitation fields. Many of the 
claimed benefits for these activities are not supported by clinical evidence and, as 
alternative therapies. Yoga can reduce stress, decrease hypertension, and exert 
cardiorespiratory benefits
42
. Mind-body-spirit connection in western medicine has 
resulted in a growing interest in ancient health practices such as yoga. As complementary 
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therapies enter mainstream medical settings, nurses and other healthcare providers need a 
fundamental understanding of these modalities to be able to be advised effectively for the 
benefits of patients
43
. A prospective cohort study on mind-body training program 
observed that community based mind-body program has shown poor health-related 
quality of life at baseline and moderate improvements after 3 months of practice
44
.  
Yank et al., 2007 reviewed papers to determine the effects of yoga intervention on 
common risk factors of chronic diseases like overweight, hypertension, high glucose 
level and high cholesterol. A systematic search yielded 32 articles published between 
1980 and April 2007. The study found that yoga interventions are generally effective in 
reducing body weight, blood pressure, glucose level and high cholesterol
45
.  
Chronic stress and related psychosocial factors also play an important role in the 
development and progression in the pathogenesis of cardio vascular diseases. Integrated 
psychological and physiological components of health, yoga and other traditional mind-
body therapies may offer particular promise in both the primary and secondary 
prevention of CVD
46
. Stress factors like serum interleukin (IL)-6 levels and C-reactive 
protein (CRP) are higher in the novices than the yoga experts and produced less 
lipopolysaccharide-stimulated IL-6 in response to the stressor than novices, and IL-6 
promotes CRP production
47
. 
Practice of yoga by children can calm the mind and increase health and well-
being. This increasing popularity of the potential benefits of yoga may encourage parents 
to consider yoga for their children
48
. Yoga practiced in a more integrated form, i.e., with 
an ethical and spiritual component, may provide additional benefits over yoga practiced 
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as an exercise regimen
49
. Yoga may well be effective as a supportive and adjunct 
treatment that is relatively cost-effective, may be practiced at least in part as a self-care 
behavioral treatment, provides a life-long behavioral skill, enhances self-efficacy and 
self-confidence and is often associated with additional benefits
50
.     
Another study of Kiecolt et al., 2012 compared adiponectin and leptin data from 
well-matched novice and expert yoga practioners. These adipocytokines have counter-
regulatory functions in inflammation; leptin plays a pro-inflammatory role, while 
adiponection has anti-inflammatory properties. Result showed that adipocytokines and 
leptin ratio is higher in the novice compare to that of experts. The long term and more 
intensive yoga practice may have beneficial health consequences by altering leptin and 
adiponectin production
51
 thereby providing beneficial outcomes in insulin sensitivity. 
Hunter SD et al., 2013 conducted a study on effect of Bikram yoga on glucose tolerance. 
Fourteen young lean and 15 older obese subjects completed an 8-week Bikram yoga 
intervention in which classes were completed 3 times per week. Glucose tolerance was 
assessed using a 75 g oral glucose tolerance test. The area under the glucose curve 
following the oral glucose tolerance test was significantly reduced as a result of the 
Bikram yoga intervention in older obese but not in young lean subjects and concluded 
that a short-term bikram yoga intervention improved glucose tolerance in older obese, but 
not in young lean adults
52
. 
Yoga training may help obese adolescents to achieve the recommended levels of 
physical activity, and it may be an alternative exercise training programs because it has 
limited harmfulness, and requires virtually no equipment
53
. Short term intensive yogic 
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practice with modified diet pattern for 6-days can decrease the BMI, free fat mass, waist: 
hip ratio, serum leptin and also promote better postural stability and hand grip strength
54
. 
Yoga practices can reduce obesity and associated risk factors and are useful in 
management of obesity without any side effects
55
. An 8-week of yoga training improves 
body composition and total cholesterol levels in obese adolescent boys, suggesting that 
yoga training may be effective in controlling some metabolic syndrome factors in obese 
adolescent boys
56
.  
Yoga can improve adiponectin level, serum lipids, and metabolic syndrome risk 
factors in obese postmenopausal women and prevent cardiovascular disease caused by 
obesity in obese postmenopausal Korean women
57
. After the practice of certain yogic 
postures and breathing techniques, it is observed that there is significant decrease in BMI 
and Waist Hip Ratio
58
. Yoga can reduce high blood pressure (BP), blood glucose level, 
cholesterol level, and body weight, which are considered to be major problems
59
. Six 
month intensive yoga program on overweight and obesity breast cancer survivors can 
decrease waist circumference and improve quality of life
60
. 
3.9 MANAGEMENT OF PCOS THROUGH NATUROPATHY AND YOGA 
INTERVENTIONS: 
3.9.1 YOGA INTERVENTION: 
3.9.1.1 KAPALBHATI (KB): 
Kapalbhati is an important part of Shatkarma, the yogic system of body cleansing 
techniques. The word kapalbhati is made up of two words: kapal meaning ‗skull „(here 
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skull includes all the organs under the skull too) and bhati meaning ‗shining, 
illuminating‟. Due to the process, the organs under the skull mainly the brain and the 
nervous system are influenced. KB helps to detoxify lungs and respiratory tracts, boosts 
the supply of oxygen, purifies blood and helps to tone up the abdominal muscles. It is 
also helpful in reducing abdominal fat
61
.  
PROCEDURE:  
Sit in a comfortable meditative asana. The head and spine should be straight with 
the hands resting on the knees in either chin or jnana mudra. Close the eyes and relax the 
whole body. Exhale through both nostrils with a forceful contraction of the abdominal 
muscles. The following inhalation should take place passively by allowing the abdominal 
muscles to relax. Inhalation should be spontaneous recoil, involving no effort. After 
completing 120 rapid breath counts, inhale and exhale deeply. Allow the breath to return 
to normal
62
. 
BENEFITS: 
A study on 30 male university students shows significant decreases in the body 
composition for 12 weeks of KB
63
. 8 weeks of KB practice on resident doctors found 
significant changes in the BMI and Skin fold thickness as compared to that of control 
group
64
.  
3.9.1.2 PRANAYAMA: 
Pranayama is generally defined as breath control. The word pranayama is 
comprised of two roots: 'prana' plus 'ayama'. Prana means 'vital energy' or 'life force'. It is 
the force which exists in all things. Although closely related to the air we breathe, it is 
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more subtle than air or oxygen. Therefore, pranayama should not be considered as mere 
breathing exercises aimed at introducing extra oxygen into the lungs. Pranayama utilizes 
breathing to influence the flow of prana in the nadis or energy channels of the pranamaya 
kosha or energy body. The word yama means 'control' and is used to denote various rules 
or codes of conduct. However, this is not the word which is joined to prana to form 
pranayama; the correct word is 'ayama' which has far more implications. Ayama is 
defined as 'extension' or 'expansion'. Thus, the word pranayama means 'extension or 
expansion of the dimension of prana'
65
. 
Pranayama, by continuous practice reduces the dead space ventilation and 
decreases the work of breathing. Entire lung is ventilated in contrast to the shallow 
breathing which only refreshes the base of the lung
66
. Practicing pranayama regularly has 
a positive impact on cardiovascular parameters
67, 68
, respiratory functions
69, 70
 and 
improves the autonomic system towards parasympathetic (vagal tone) dominance
71, 72
. 
This in turn reduces the effects of stress and strain on various systems. Thus, the overall 
physical and mental health improves
73 
by pranayama practice. Each style of pranayama 
has its own beneficial effect based on the breathing cycle, tidal volume and other factors 
like the use of mouth, nostrils, constriction of laryngeal muscles and position of the 
glottis
74
.  
Nadi shodhana pranayama (NSP): 
Nadi shodhana pranayama or alternate nostril breathing, which activates and 
harmonizes ida and pingala nadis is called nadi purification pranayama in English. 
Shodhana means to purify, that is psychic network purification
75
. 
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PROCEDURE: 
Hand position: Nasagra Mudra (nose tip position). Hold the fingers of the right 
hand in front of the face. Rest the index and middle fingers gently on the eyebrow centre. 
The thumb is above the right nostril and the ring finger above the left. These two digits 
control the flow of breath in the nostrils by alternately pressing on one nostril, blocking 
the flow of breath, and then the other. The little finger is comfortably folded. When 
practicing for long periods, the elbow may be supported in the palm of the left hand, 
although care is needed to prevent chest restriction.  
Sit in any comfortable meditative posture. Keep the head and spine upright and 
close the eyes. Adopt nasagra mudra with the right hand and place the left hand on the 
knee in chin or jnana mudra
76
. Close the right nostril with the thumb and inhale through 
the left nostril. Breathe deeply without strain. Close the left nostril with the ring finger 
and release the pressure of the thumb on the right nostril. Exhale through the right nostril. 
The time for inhalation and exhalation should be equal. Next, inhale through the right 
nostril. At the end of inhalation, close the right nostril and open the left nostril. Exhale 
through the left nostril. This is one round. Practice 5 rounds
77
. 
BENEFITS: 
Right nostril breathing increases oxygen consumption due to increased 
sympathetic discharge to the adrenal medulla and left nostril increases the volar galvanic 
skin resistance due to reduced sympathetic activity to the sweat gland. These results 
suggest that breathing selectively through either nostril could have a marked activating 
effect or a relaxing effect on the sympathetic nervous system
78
. 10 minutes of forced 
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alternate nostril breathing (FANB) increases in the mean power beta and alpha bands. 
Moreover hemisphere asymmetry in the beta 1 band decreases in the second half of 
FANB. This means FANB has a balancing effect on the functional activity of the left and 
right hemisphere
79
. Regular practice of NSP increases parasympathetic activity
80
.  
Both fast and slow pranayama are beneficial in reducing Perceived Stress Scale in 
the healthy subjects but beneficial effect on cardiovascular parameters occurred only after 
practicing slow pranayama
81
. 
Surya bedhana pranayama (SBP):  
The Sanskrit word surya means 'sun', which refers to pingala nadi, while bedha 
means 'to pierce', 'pass through' or 'awaken'. Surya bedha means to pierce or purify 
pingala nadi, that is, vitality stimulating breath
82
. 
PROCEDURE:  
Assume a comfortable meditative asana. Place the hands on the knees in either 
chin or jnana mudra. Close the eyes and relax the whole body. Adopt nasagra mudra. 
Close the left nostril with the ring finger and inhale slowly and deeply through the right 
nostril. Exhale slowly through the right nostril, keeping the left nostril closed with the 
ring finger. This is one round. Practice 5 rounds
82
. 
BENEFITS: 
Some of the physiological effects of a month of right nostril breathing pranayama 
(surya anuloma viloma or SAV), practised for ten minutes four times in a day, were 
found to be significantly different from the effects of a left nostril breathing pranayama 
(chandra anuloma viloma or CAV) and an alternate nostril breathing pranayama 
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(nadisuddhi), when all three techniques were practiced for the same frequency and 
duration. SAV caused a significant increase in oxygen consumption (37%), whereas both 
left and alternate nostril breathing caused a non-significant increase in oxygen 
consumption (24% and 19%, respectively). With all three practices there was a 
significant decrease in body weight
83
.  
Bhramari pranayama (Bhr.p)/ (Humming bee breath): 
PROCEDURE: 
Sit in a comfortable meditation asana, with the hands resting on the knees in jnana 
or chin mudra. Close the eyes and relax the whole body. Raise the arms sideways and 
bend the elbows, bringing the hands to the ears. Use the index or middle finger to plug 
the ears. Bring the awareness to the centre of the head, where ajna chakra is located. 
Inhale through the nose. Make a deep, steady humming sound like that of the bee. The 
humming should be smooth, even and continuous for the duration of the exhalation. The 
sound should be soft and mellow, making the front of the skull reverberate. At the end of 
exhalation, the hands can be kept steady or returned to the knee and then raised again for 
the next round. The inhalation and exhalation should be smooth and controlled. This is 
one round. Practice 5 rounds
84
.  
BENEFITS: 
Studies conducted on the health effectiveness of Bhr.P specifically were included 
on the basis of prisma guidelines. The data were defined by their objectives, 
methodology, study setting, findings, interventions done and implications suggested in 
the study. Methodological Quality Rating Scale (MQRS) and Newcastle-Ottawa Scale 
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(NOS) were used in reviewing and reporting results of the included studies. In the 
included studies, the Bhr.P practices have shown para-sympathetic dominance. There are 
some encouraging effects of Bhr.P on various physiological systems
85
.  
The self-induced humming sound in this practice resembles mantra repetition 
technique. Bhr.P changes the normal breathing rhythm, with prolonged exhalation and 
short inhalation, which produces significant impact in physiological system
86
. Practice of 
Bhr.P for 5–10 minutes continuously induce subjective feelings of mind refreshment and 
blissfulness and sometimes the subjects are believed to go to even meditative state
87
. So 
Bhr.P technique is not only a breathing practice but also a form of meditation.  
It has been reported that Bhr.P practice is effective for correcting the hormonal 
imbalance conditions and other disorders like hypertension, anxiety, and depression. The 
calming effect of the Bhr.P helps in overcoming drug dependency
88
. 
3.9.1.3 MUDRA: 
The Sanskrit word mudra is translated as 'gesture' or 'attitude'. Mudras can be 
described as psychic, emotional, devotional and aesthetic gestures or attitudes. Mudras 
can be meant as attitudes of energy flow, intended to link individual pranic force with 
universal or cosmic force. The Kularnava Tantra traces the word mudra to the root mud, 
meaning 'delight' or 'pleasure', and dravay, the causal form of dru, which means 'to draw 
forth'. Mudra is also defined as a 'seal', 'short-cut' or 'circuit by-pass'. Mudras are a 
combination of subtle physical movements which alter mood, attitude and perception, 
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and which deepen awareness and concentration. A mudra may involve the whole body in 
a combination of asana, pranayama, bandha and visualization techniques, or it may be a 
simple hand position. The Hatha Yoga Pradipika and other yogic texts consider mudra to 
be an independent branch of yoga, requiring a very subtle awareness
89
.  
Yoni mudra (Attitude of the womb or source):  
The word yoni means 'womb' or 'source'. Yoni mudra invokes the primal energy 
inherent in the womb or source of creation
90
.  
FIGURE: 1 
 
 
PROCEDURE:  
Assume a comfortable meditation posture with the head and spine straight. Place 
the palms of the hands together with the fingers and thumbs straight. Keep the pads of the 
index fingers together. Interlock the little, ring and middle fingers. Bring the thumbs 
towards the body and join the pads of the fingers together to form the base of a yoni or 
womb shape
90
. 
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BENEFITS: 
The interlocking of the fingers in this practice creates a complete cross-connection 
of energies from the right hand into the left and vice versa. Balancing the energies in the 
body, it also helps to balance the activities of the right and left hemispheres of the brain. 
Placing the tips of the index fingers and thumbs together intensifies the flow of prana. It 
redirects prana back into the body which would otherwise be dispersed through the hands 
and fingers. The elbows naturally tend to point to the side when performing this mudra 
which helps open up the chest area
91
. 
3.9.1.4 ASANA: 
“Hathasya prathamaangatvaadaasanam pooroamuchyate. 
Kuryaattadaasanam sthairyamaarogyam chaangalaaghavam” 
                                                                                        Hatha Yoga Pradipika (1: 17) 
MEANING: 
„Having done asana, one attains steadiness of body and mind, freedom from disease and 
lightness of the limbs‟. 
Prior to everything, asana is spoken of as the first part of hatha yoga. Asana means 
a state of being in which one can remain physically and mentally steady, calm, quiet and 
comfortable. In the Yoga Sutras of Patanjali there is a concise definition of yogasanas: 
"Sthiram sukham aasanam", meaning that position which is comfortable and steady. 
Asanas are specific body positions which open the energy channels and psychic centres. 
The hatha yogis also found that by developing control of the body through asana, the 
mind is also controlled. Therefore, the practice of asana is foremost in hatha yoga
92
. 
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YOGASANAS AND PRANA: 
Prana, vital energy, pervades the whole body, following flow patterns, called 
nadis, which are responsible for maintaining all individual cellular activity. Stiffness of 
the body is due to blocked prana and a subsequent accumulation of toxins. When prana 
begins to flow, the toxins are removed from the system, ensuring the health of the whole 
body. As the body becomes supple, postures which seemed impossible become easy to 
perform
93
.  
YOGASANAS AND THE BODY-MIND CONNECTION: 
The mind and body are not separate entities, although there is a tendency to think 
and act as though they are. The gross form of the mind is the body and the subtle form of 
the body is the mind. The practice of asana integrates and harmonizes the two. Both the 
body and the mind harbour tensions or knots. Every mental knot has a corresponding 
physical, muscular knot and vice versa. The aim of asana is to release these knots. Asanas 
release mental tensions by dealing with them on the physical level, acting somato-
psychically. A well-chosen set of asanas, combined with pranayama, shatkarmas, 
meditation and yoga nidra, is most effective in eliminating these knots, tackling them 
from both the mental and physical levels. The result is the release of dormant energy; the 
body becomes full of vitality and strength, and the mind becomes light, creative, joyful 
and balanced. Regular practice of asana maintains the physical body in an optimum 
condition and promotes health even in an unhealthy body. Through asana practice, the 
dormant energy potential is released and experienced as increased confidence in all areas 
of life
94
.  
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SUPINE POSTURES: 
Uttanpadasana (Raised legs pose) 
FIGURE: 2 
 
 
PROCEDURE: 
Lie in the supine position with the palms flat on the floor. Inhale and raise both the 
legs as high as is comfortable, keeping it straight and the foot relaxed. Do not lift the 
buttocks off the floor. Hold the posture for 20 seconds. Exhale and slowly lower the legs 
to the floor. This is one round
95
.  
BENEFITS:  
This asana strengthens the abdominal muscles and massages the organs. It 
strengthens the digestive system, lower back, pelvic and perineum muscles and helps to 
correct prolapse
96
. Muscular relaxation, development and improved blood supply to 
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muscles might enhance insulin receptor expression on muscles causing increased glucose 
uptake by muscles and thus reducing blood sugar
97
.  
Pawanmuktasana (Leg lock pose)  
FIGURE: 3 
 
PROCEDURE: 
Lie in the supine position. Bend both knees and bring the thighs to the chest. 
Interlock the fingers and clasp the hands on the shin bones just below the knees. Inhale 
deeply. Exhaling, raise the head and shoulders and try to place the nose in the space 
between the two knees. Hold the raised position for a few seconds, counting mentally. 
Slowly lower the head, shoulders and legs while inhaling
98
.  
BENEFITS: 
Pawanmuktasana strengthens the lower back muscles and the spinal vertebrae. It 
massages the abdomen and the digestive organs and is therefore very effective in 
removing flatulence and constipation. By massaging the pelvic muscles and reproductive 
organs, it is also useful for impotence, sterility and menstrual disorders
98
.  Abdominal 
contraction and relaxation produced by various yogic postures including 
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pawanmuktasana has a direct influence on pancreatic secretion by rejuvenation of the 
pancreatic cells
97
.  
Naukasana (Boat pose) 
FIGURE: 4 
 
PROCEDURE: 
Lie in the supine position. Breathe in deeply. Hold the breath and then raise the 
legs, arms, shoulders, head and trunk off the ground. The shoulders and feet should be at 
15 cm off the floor. Balance the body on the buttocks and keep the spine straight. The 
arms should be held at the same level and in line with the toes. The hands should be open 
with the palms down. Look towards the toes. Breathe out and return to the supine 
position
99
.   
BENEFITS:  
This asana stimulates the muscular, digestive, circulatory, nervous and hormonal 
systems, tones all the organs and removes lethargy. It is especially useful for eliminating 
nervous tension and bringing about deep relaxation. It is also useful for women preparing 
for childbearing
100
. Yoga practice with inclusion of naukasana in long duration affects 
hypothalamus and brings about decrease in the systolic and diastolic BP through its 
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influence on vasomotor centre, which leads to reduction in sympathetic tone and 
peripheral resistance
101
. 
Sethubandhasana (Bridge pose) 
FIGURE: 5 
 
PROCEDURE: 
Lie flat on the back. Bend the knees, placing the soles of the feet flat on the floor 
with the heels touching the buttocks. The feet and knees may be hip width apart. Grasp 
the ankles with the hands. This is the starting position. Raise the buttocks and arch the 
back upward. Raise the chest and navel as high as possible, pushing the chest up, without 
moving the position of the feet or shoulders. Keep the feet flat on the floor. In the final 
position, the body is supported by the head, neck, shoulders, arms and feet. Hold the pose 
for as long as is comfortable and then lower the body to the starting position. Release the 
ankles and relax with the legs outstretched
102
.  
BENEFITS:  
This asana may be utilized to realign the spine and to relieve backache. It 
massages and stretches the colon and abdominal organs, improving digestion. It tones the 
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female reproductive organs and is useful for women who have a tendency to miscarry, for 
the management of menstrual disorders, prolapse, asthma, and various bronchial and 
thyroid disorders
103
.  
Bhujangasana (Cobra pose) 
FIGURE: 6 
 
PROCEDURE: 
Lie flat on the abdomen with the legs straight, feet together and the soles of the 
feet uppermost. Place the palms of the hands flat on the floor, below and slightly to the 
side of the shoulders, with the fingers together and pointing forward. Position the arms so 
that the elbows point backward and are close to the sides of the body. Rest the forehead 
on the floor and close the eyes. Slowly raise the head. Gently tilt the head backward, so 
that the chin points forward and the back of the neck is compressed, then raise the neck 
and then the shoulders, then the arm muscles to raise the trunk further and arch the back. 
In the final position, the pubic bone remains in contact with the floor and the navel is 
raised a maximum of 3 cm. Hold the final position. To return to the starting position, 
slowly release the upper back by bending the arms, lower the navel, chest, shoulders and 
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finally the forehead to the floor. Relax the lower back muscles. This is one round. Inhale 
while raising the torso. Breathe normally in the final position or retain the breath if the 
pose is held for a short time. Exhale while lowering the torso
104
.  
BENEFITS: 
This asana improves and deepens breathing. It can relieve backache and keep the 
spine supple and healthy. It tones the ovaries and uterus, helps in menstrual and some 
other gynecological disorders. It stimulates the appetite, alleviates constipation and is 
beneficial for all the abdominal organs, especially the liver and kidneys
105
.   
Dhanurasana (Bow pose) 
FIGURE: 7 
 
PROCEDURE: 
Lie in prone position with the legs and feet together, and the arms and hands 
beside the body. Bend the knees and bring the heels close to the buttocks. Clasp the hands 
around the ankles. Place the chin on the floor. This is the starting position. Tense the leg 
muscles and push the feet away from the body. Arch the back, lifting the thighs, chest 
and head together. Keep the arms straight. In the final position the head is tilted back and 
the abdomen supports the entire body on the floor. Hold the final position for as long as is 
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comfortable. Then slowly lower the legs, chest and head to the starting position. Release 
the pose and relax in the prone position until the respiration returns to normal. Inhale 
deeply in the starting position. Retain the breath while raising the body. Retain the breath 
inside or practice slow, deep breathing in the final position. Exhale while returning to the 
prone position
106
.   
BENEFITS:  
The entire alimentary canal is reconditioned by this asana. The liver, abdominal 
organs and muscles are massaged. The pancreas and adrenal glands are toned, balancing 
their secretions. The kidneys are massaged and excess weight is reduced around the 
abdominal area. This leads to improved functioning of the digestive, excretory and 
reproductive organs. It is useful for the management of diabetes and menstrual disorders. 
It improves blood circulation. The spinal column is realigned and the ligaments, muscles 
and nerves are activated, removing stiffness. It helps to correct hunching of the upper 
back. It strengthens leg muscles, especially the thighs. Dhanurasana is useful for 
strengthening the cervical and thoracic area, generally improving respiration
107
.  
Vakrasana 
FIGURE: 8 
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PROCEDURE: 
Sit with the legs outstretched. Turn the trunk slightly to the right and place the 
right hand behind the body, close to the left buttock, with the fingers pointing backward. 
Bend the right knee and place the foot near the left knee. Pass the left arm through the 
space between the chest and the right knee, and place it against the outside of the right 
leg. Hold the right foot or ankle with the left hand so that the right knee is close to the left 
armpit. Twist the head and trunk as far to the right as is comfortable, using the arms as 
levers, while keeping the spine upright and straight. The buttocks should remain on the 
floor. The right elbow should not be strained. Hold the final position, relaxing the back. 
Look over the right shoulder as far as possible without straining. Come back in reverse 
order and relax for a few seconds. Then repeat on the other side. Inhale deeply, exhale 
while twisting. Retain the breath outside, or breathe normally if holding the pose. Inhale 
while coming back to the starting position
108
.  
BENEFITS: 
This asana simultaneously stretches the muscles of the back and abdomen while 
contracting the muscles on the other side. It tones the nerves of the spine and makes the 
back muscles supple. It massages the abdominal organs, alleviating digestive ailments. It 
regulates the secretions of the adrenal gland, liver and pancreas, and is beneficial for the 
kidneys
109
.   
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Baddhakonasana 
FIGURE: 9 
 
PROCEDURE: 
Sit in the base position. Bend the knees and bring the soles of the feet together, 
keeping the heels as close to the perineum as possible. Relax the inner thigh muscles. 
Gently push the knees down towards the floor and do not force this movement. Clasp the 
feet with both hands. Bend down towards the floor, but do not use any force. Keep the 
soles of the feet together. Place the elbows and forehead on the ground. Release the 
posture and relax. Exhale while bending forwards; retain the breath or breathe normally 
while maintaining the pose and inhale while coming back to the starting position
110
.  
BENEFITS: 
After 12 weeks of yoga intervention, which included baddhakonasana, women 
with chronic low back pain showed a significant reduction in VAS (Visual Analogue 
Scale) scores of pain, significant increase in back flexibility and significant increase in 
brain-derived neurotropic factor (BDNF). This increase in BDNF could be attributed to 
pain reduction in patients with chronic pain
111
. Yoga therapy enhances the tone of 
muscles and helps in releasing of muscle tension. Relaxation exercises performed during 
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yoga leads to reduction of stress-related muscle tension and also modify neurobiological 
pain perception which could be a mechanism for pain reduction
112
. Increase in BDNF and 
improvements in the pelvic muscle tone after yoga therapy might be responsible for pain 
relief in chronic pelvic pain (CPP) patients. Improvement in pelvic and abdominal muscle 
tone and increase in the levels of BDNF along with brain GABA levels (as shown by 
previous studies) can be observed by yoga therapy
113
. Baddhakonasana checks irregular 
menstruation and helps the ovaries to function properly
114
. 
Katichakrasana (Waist rotating pose) 
FIGURE: 10 
 
PROCEDURE: 
Stand with the feet about shoulder width apart and the arms by the sides. Raise the 
arms to shoulder level, twist the body to the right. Bring the left hand to the right 
shoulder and wrap the right arm around the back, bringing the right hand around the left 
side of the waist. Look over the right shoulder as far as is comfortable
115
. Keep the back 
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of the neck straight. Maintain the asana for 20 seconds; accentuate the twist, gently 
stretching the abdomen. Return to the starting position. Repeat on the other side to 
complete one round. Keep the feet firmly on the ground while twisting. Inhale raising the 
arms. Exhale twisting to the side. Inhale returning to the center. Exhale while releasing 
the posture
116
. 
BENEFITS: 
This asana tones the neck, shoulders, waist, back and hips. It is useful for 
correcting back stiffness and postural problems. The relaxation and twisting movement 
induces a feeling of lightness and may be used to relieve physical and mental tension at 
any time during the day
116
.  
Padahastasana 
FIGURE: 11 
 
PROCEDURE: 
Stand with the spine erect, feet together and hands beside the body. This is the 
starting position. Distribute the weight of the body evenly on both feet. Slowly bend 
forward, first bending the head, taking the chin towards the chest, then bending the upper 
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trunk, relaxing the shoulders forward and letting the arms go limp. Bend the mid-trunk 
and finally the lower trunk
117
. Place the fingers underneath the toes or bring the palms to 
the floor beside the feet. If this is not possible, bring the fingertips as near to the floor as 
possible. Relax the back of the neck. The body is bent forward with the knees straight and 
the forehead close to or touching the knees. Hold the position for 20 seconds. Slowly 
return to the starting position in the reverse order. Inhale in the starting position. Exhale 
while bending forward. Breathe slowly and deeply in the final position. Inhale while 
returning to the starting position
118
.  
BENEFITS:  
This asana massages and tones the digestive organs, alleviates flatulence, 
constipation and indigestion. Spinal nerves are stimulated and toned. Inverting the trunk 
can increase vitality, improve metabolism and concentration and help with nasal and 
throat diseases. The dynamic form of padahastasana also helps to remove excess 
weight
118
.  
Ardha katichakrasana (Half bending pose) 
FIGURE: 12 
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PROCEDURE: 
Take standing position. While inhaling, slowly raise the right arm sideways up. At 
the horizontal level turn the palm upwards. Continue to raise the arm with deep inhalation 
vertically until the upper arm touches the right ear, palm facing the left side. Stretch the 
right arm upwards. While exhaling, bend the trunk slowly to the left. The left palm slides 
down along the left thigh as far as possible. Do not bend the right elbow or the knees. 
Maintain the pose with normal breathing. Slowly while coming back to vertical position 
inhale and stretch the right arm up. Bring the right arm down as you exhale, to the 
starting position. Repeat on the left side, by bending towards the right side. 
BENEFITS: 
In a study, there was a significant difference in case of anxiety after administering 
the yoga practice in which ardha kati chakrasana was included
119
. In another study, the 
experimental group exhibited a significant decrease on physiological variables such as 
systolic and diastolic blood pressure among the anorexia syndrome teenage girls 
immediately after the practices which included ardha kati chakrasana, than the control 
group
120
. This is an evidence to understand the beneficial effects of ardha kati chakrasana 
in reducing anxiety and stress in PCOS. 
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Dwikonasana (Double angle pose) 
FIGURE: 13 
 
PROCEDURE: 
Stand erect with the feet 30 cm apart. Extend the arms behind the back and 
interlock the fingers. This is the starting position. Bend forward from the hips so that the 
back and face are parallel with the floor. Raise the anus behind the back as high as 
possible without strain. Remain in the final position for 20 seconds, lower the arms to the 
back, and then return to the upright position
121
. Inhale while standing erect. Exhale while 
bending forward. Inhale while raising the arms. Exhale while lowering the arms. Inhale 
while returning to the upright position
122
.  
BENEFITS: 
This asana strengthens the muscles between the upper spine and the shoulder 
blades, and develops the chest and neck. It is especially good for young, growing 
bodies
122
.  
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3.9.2 NATUROPATHY INTERVENTION: 
3.9.2.1 HYDROTHERAPY: 
Enema 
FIGURE: 14 
 
This procedure consists of the introduction of a quantity of water into the colon. 
Enema is employed in three forms – the simple enema, the graduated enema and the 
coloclyster or enteroclyster. 
The simple enema 
PROCEDURE: 
The water is commonly employed at about body temperature, or 98º F. Better 
results are achieved by administering water at 70º F. The water is employed by means of 
a syringe or by enema catheter connected to the enema can. The temperature of water 
must be adapted to the use for which the measure is employed. It is better to introduce 
water gradually to avoid contraction of the bowels
123
.  
While giving enema, the patient lies in supine position, with the hips slightly 
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elevated. If a strong desire to expel the fluid is experienced pre maturely, the patient is 
asked to resist the impulse strongly, or the patient is assisted by compressing the anus 
with a napkin for a short duration. After administering enema, the patient is asked to 
evacuate the bowels
124
.  
PRECAUTIONS: 
Great care must be taken to avoid the introduction of air into the bowels, as this 
may cause severe colic pain. Only such an amount of water as is necessary must be used 
to avoid over distention of the colon and to prevent habitual mechanical emptying of the 
colon
124
. 
The graduated enema 
PROCEDURE: 
This form of enema is administered in the same way like that of the simple enema. 
The only difference is that, the amount of water introduced being diminished and the 
temperature lowered each day, so that the amount of hot water is reduced to half the 
quantity and the addition of cold water is increased by one-fourth of the quantity being 
reduced. The decrease in temperature will compensate in stimulating effect for the 
diminished quantity; so that the bowel is weaned from the necessity of distention with 
warm water
125
.  
The coloclyster or enteroclyster 
PROCEDURE: 
In this mode of enema, the entire colon is filled with the largest quantity of water 
without distending the colon
126
. This type of enema is successfully administered by 
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making the patient lie in right Sims‟s position or in knee chest position127.  
BENEFITS:  
The enema renders invaluable service in encouraging the action of the liver and 
kidneys, and especially in cleansing the alimentary canal
128
. 
Hip bath/ Sitz bath  
FIGURE: 15 
The hip bath or sitz bath is one of the oldest and most serviceable of 
hydrotherapeutic procedures
129
.  
 
The cold hip bath/ Sitz bath 
PROCEDURE: 
The hip bath tub may be of metal, porcelain, or wood. It should be of such form 
and size that the patient may be comfortably seated in it by leaving the feet outside
129
. 
The limbs should be flexed and the feet placed in a foot rest. The temperature of water 
employed in the cold hip bath should be 55º F to 65º F. The duration of the therapy 
should be 1 to 15 minutes
130
. The tub is filled with enough water to cover the lower 
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abdomen, hips and upper two thirds of thighs so that the water reaches the level of the 
navel
131
. The patient should be rubbed sufficiently to prevent chills. Care should be taken 
to keep the feet warm. The limbs should be so adjusted that there will be no pressure 
upon the popliteal fossa, as this will interrupt the circulation in the feet and with the 
results of the bath
130
.  
BENEFITS: 
Short cold sitz produces active dilatation of the vessels of the lower abdomen. The 
thermic reaction produced, heightens the nutritive processes in the parts concerned, and 
excites contraction of the muscular structures of the viscera, thus influencing the pelvic 
organs, together with the various musculo-ligamentous structures which support the 
pelvic viscera. The prolonged cold sitz (15 to 20 minutes) causes very pronounced effects 
upon the pelvic circulation. The contraction of the cutaneous branches of the internal iliac 
tends to produce hyperaemia of the pelvic viscera
132
. 
Hot foot bath 
FIGURE: 16 
 
45 
 
PROCEDURE: 
The requisites are a suitable receptacle for the feet and a supply of very hot water, 
with cold water for tempering
133
. The temperature required for positive effects is 104º F 
to 122º F. The bath should begin at a temperature of 102º F to 104º F and should be 
gradually increased until by the end of two or three minutes so that the temperature 
reaches a maximum of 115º F to 122º F. The duration may be from 5 minutes to half an 
hour. The feet should be completely immersed in the water; the effect may be intensified 
by increasing the depth of the water. After the hot foot bath, the feet should receive a 
dash of cold water, affusion, jet, or spray to produce the revulsive effect by suddenly 
cooling the skin and encouraging tonic circulatory reaction
134
.  
BENEFITS: 
 Very hot applications to the feet (10 minutes) stimulate the involuntary muscles 
of the uterus and other pelvic viscera. The dilatation of the blood vessels produced in the 
feet by this application extends to the upper parts of the limbs and to the vessels of the 
pelvic viscera. This is shown by the vigorous pulsation of the femoral artery after a hot 
foot bath. By this means the uterus and ovaries receive an increased supply of blood, 
which renders the foot bath a useful measure for restoring the function of menstruation 
when suspended
135
. 
3.9.2.2 MUD THERAPY: 
Naturopathy adopts „Earth‟ as an integral component of our body. It has an 
immense impact on our health and sickness. Mud pack and mud bath are best and popular 
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forms of mud therapy. References pertaining to therapeutic uses of mud are available in 
traditional texts like Vedas and Sushruta Kalpa, mentioning antiquity of using mud in the 
treatment of various disease conditions
136
.  
Abdominal mud pack 
FIGURE: 17 
 
 
PROCEDURE:   
The mud to be used should be clean and taken from 122 to 153 cm depth from the 
surface of the ground. It should be free from contamination of stone pieces and chemical 
manures. The mud should be dried in sun light, powdered and sieved to remove stones, 
grass particles and other impurities. It can also be heated well and sterilized. Mud is 
soaked overnight. In the morning, it is prepared like dough by kneading. The mud is kept 
on a clean cotton cloth and is spread on it. The size of the pack is approx. 22.86 x 15.24 x 
1.27 cm. It is placed on the abdomen below the umbilicus in such a way that the entire 
pack is in contact with the skin and is covered by a dry cloth. The pack may be removed 
after 10 minutes and that part is cleansed with a wet cloth followed by gentle rubbing 
with palms to warm it up
136
.  
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BENEFITS: 
Several peat substances are able to permeate the skin
137
. One study that measured 
circulation in the uterine artery after bath therapy showed that only the peat bath achieved 
the physiologic effect of prolonged vasodilatation and circulation. This effect lasted for 
several hours after the treatment. It is thought that absorption of peat substances takes 
place through the hair follicles and apocrine glands via diffusion and partial 
pinocytosis
138, 139
. Mud pack therapy decreases the pro inflammation factors IL-1 and 
TNF-α and radical-mediated per-oxidations, nitric oxide and myeloperoxidase140.  
3.9.2.3 MASSAGE: 
Massage is commonly seen as a therapeutic art and the literature indicates that an 
extensive body of research already exists
141, 142
. Massage can assist with health 
promotion, restoration of normal functions following injury and provide optimum 
performance by acting upon arterial and venous blood flow, the blood clotting process, 
oedema, lymphatic drainage and the properties of connective tissue and muscle
143
.  
Partial massage of the abdomen 
PROCEDURE: 
ORDER OF MOVEMENTS: 
 Preliminary movements – deep breathing.   
 Fulling. 
 Petrissage. 
 Percussion – tapping, spatting, hacking and clapping. 
 Deep kneading – digital kneading of the colon, kneading of the colon with the fist, 
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kneading of the colon with the fingers and heel of the hand, kneading of the colon 
with the thumbs. 
 Mass kneading of the abdomen. 
 Rolling. 
 Reflex stroking. 
 Vibration. 
 Stroking144.  
PRECAUTIONS: 
 Abdominal massage should not be administered until two hours after intake of 
food. 
 The bowels and bladder should be empty before abdominal massage. 
 The patient should be taught to relax the abdominal muscles, and to breathe deeply 
and regularly during treatment. 
 Very sensitive patients require education by guidance of superficial movements. 
 Great care should be taken, not to excite pain. All movements should be executed 
in such a manner as to avoid sudden thrusts, thereby causing pain or other 
disagreeable sensations; as such disturbances create rigidity of the abdominal 
muscles, thus seriously interfering with the effects of the manipulation. 
 The operator or masseur should take care to execute the pressure to the 
requirements of each patient. 
 In massage of the abdomen, all deep kneading movements should be slower than 
for other parts of the body
145
.  
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BENEFITS: 
Soft tissue manipulation has been found to decrease inappropriately elevated 
levels of cortisol. The effects of chronically high cortisol levels occur at the 
hypothalamic-pituitary-axis level and can disrupt and create aberrations in 
neuroendocrine function. Soft tissue manipulation has also been shown to raise low levels 
of dopamine and serotonin; this effect has implications in treating addictions, eating 
disorders, depression, and more
146-150
. 
Partial massage of the back 
PROCEDURE: 
The patient lies in prone position, the forehead resting upon the crossed hands, the 
elbows well raised from the sides and uncovers the back. 
ORDER OF MOVEMENTS: 
 Centripetal friction. 
 Fulling. 
 Friction – circular, centripetal. 
 Deep kneading – palmar kneading, rolling above the scapulae, digital kneading, 
following the ribs, palm kneading up and down the spine, digital kneading of the 
spine. 
 Percussion – tapping, spatting, hacking and clapping. 
 Wringing. 
 Friction. 
 Stroking151.  
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PRECAUTIONS: 
 The skin of the back is sensitive. Hence, only considerable force should be 
employed. 
BENEFITS: 
 Percussion of the spine is one of the most powerful means of affecting the deep-
lying nerve centres. It affects the spinal centres, and also reflexly, the sympathetic 
centres, and through the splanchnic, influences the blood circulation in the 
abdomen
152
.  
3.9.2.4 FASTING THERAPY: 
Despite the aetiology of polycystic ovarian syndrome is still far from be 
elucidated, it could be considered the result of concurrent endocrine modifications, 
lifestyle factors and genetic background. Evidence suggests that IR and compensatory 
hyperinsulinemia play a pivotal pathogenic role in the hyperandrogenism of many PCOS 
phenotypes, which in turn have a clear detrimental effect on chronic anovulation.  
Different forms of fasting, such as intermittent fasting (IF, including alternate day 
fasting, or twice weekly fasting, for example) and periodic fasting (PF, lasting several 
days or longer every 2 or more weeks) are currently being tested in several in vitro and in 
vivo studies. Changes in the circulating levels of Insulin Growth Factor-1 (IGF-1), 
Insulin-like Growth Factor-Binding Protein 1 (IGFBP1), glucose and insulin are typical 
effects of fasting which may play a key role on aging and metabolic homeostasis. 
Considering the paramount importance of IR and compensatory hyperinsulinemia, 
different fasting regimens can reduce IGF-1, IGFBP1, and glucose and insulin levels and 
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consequently have beneficial effects on ovarian function, androgen excess and infertility 
in PCOS women
153
.  
Juice fasting brings about effective elimination of unwanted waste products, and 
also beneficial in weight reduction. Diluted juices provide a modest amount of calories, 
stabilize blood glucose levels, and decrease the adverse detoxification-withdrawal 
reactions that may occur during elimination of all common allergens
154
. 
3.9.2.5 DIET THERAPY: 
Refined sugars, white flour products, and other sources of simple sugars are 
quickly absorbed into the blood stream, causing a rapid rise in blood sugar. In response, 
the body boosts secretion of insulin by the pancreas. High-sugar, “junk foods” diets 
definitely lead to poor blood sugar regulation, obesity, and ultimately T2DM and heart 
disease
155-157
. The stress on the body that they cause, however, including secretion of too 
much insulin, can promote the occurrence of PCOS, growth of cancer and increases the 
risk of heart disease as well. A natural diet rich in fruits and vegetables can easily 
produce much higher K/Na (potassium sodium ratios), because most fruits and vegetables 
have a K/Na ratio of at least 50:1.  
Proposed specific dietary approaches in PCOS include high protein, low 
carbohydrate and low glycaemic index/glycaemic load diets. A number of small studies 
assessing specific dietary approaches in PCOS show similar results for diets moderately 
increased in dietary protein or carbohydrate
158-160
 with one study reporting greater weight 
loss where a high protein supplement was added to a standard energy reduced diet
161
.  
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Some evidence suggests that women with PCOS have lower vitamin D levels 
compared to healthy controls. Vitamin D binding protein (DBP) is the main carrier of 
vitamin D in circulation and plays an important role in regulating vitamin D 
concentration and bioavailability for target tissues. In this study, 90 women with PCOS 
and 59 controls aged 18 to 48 years were recruited to assess for DBP and bioavailable or 
free 25(OH)D (25-hydroxy vitamin D) concentrations. DBP concentrations were lower in 
PCOS compared to controls. No significant differences were found in bioavailable or free 
25(OH)D concentrations between groups. DBP was not associated with BMI, percent 
body fat or markers of insulin resistance
162
.  
In another study, women with PCOS had a better diet quality as indicated by a 
higher diet quality score and higher energy, fibre, folate, iron, calcium, magnesium, 
niacin, phosphorus, potassium, sodium, vitamin E and zinc intake and lower percentage 
energy from saturated fat intake, glycaemic index and retinol intake than women without 
PCOS
163
.  
A sub study was undertaken to evaluate the effects of lifestyle interventions on 
metabolic biomarkers in overweight/obese PCOS women, and the interventional effects 
of dietary components related to metabolic outcomes. The strongest predictor of reduced 
BMI was increased fibre intake, while a decrease in transfatty acid intake predicted 
reduced insulin genic index. Nutritional counseling with dieting is clearly effective to 
improve metabolic disturbances in overweight/obese women with PCOS. Increased fibre 
and reduced transfatty acid intake are primary predictors of metabolic improvement and 
weight control
164
.  
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4.0 MATERIALS AND METHODS 
4.1 SUBJECTS: 
A total of 90 female subjects with ages ranging between 18 – 35 years participated 
in the study. 
Description of the subjects including the selection of samples:  
The study subjects were recruited from Government Yoga and Naturopathy 
Medical College Hospital, Chennai, Tamil Nadu, India. The subjects were recruited 
through screening done to assess diagnostic, inclusion and exclusion criteria. An 
interactive introductory lecture about the purpose and design of the study was explained. 
After obtaining the written consent, a clinical examination was performed. Patients with 
oligomenorrhea were asked to do an ultra-sonogram study. Of the 101 patients who 
satisfied the criteria for the study, 98 patients who reported were recruited. A convenient 
sampling of those who satisfy the Rotterdam‟s criteria for PCOS were assigned to three 
groups – control group, which was a wait listed control group (n=30), Naturopathy and 
Yoga (N & Y) intervention group (n=30) and Yoga intervention group (n=30) based upon 
their feasibility. There were 6 drop outs and 2 patients became pregnant and could not 
continue with the intervention. 4 patients conceived after 4 weeks of intervention. 
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4.2 ETHICAL CONSIDERATIONS: 
Ethical clearance: 
The study was convened after obtaining approval from the Institutional Ethics 
Committee. 
Written informed consent: 
Subjects who fulfilled inclusion criteria were apprised about the purpose of the 
study and their rights as research subjects. Informed consent form was administered in 
English and Tamil. Adequate time was given to each patient to go through the 
information sheet and their queries were answered. Their right to withdraw anytime from 
the study and the need for willingness to participate voluntarily in the study was 
explained. The subjects who expressed their willingness to participate in the study gave a 
signed informed consent. A sample information sheet and consent form is enclosed as 
Annexure 1. 
4.3 SCREENING OF SUBJECTS:  
Criteria for diagnosis – Rotterdam Criteria: 
The diagnosis of PCOS must be based on the presence of at least two of the 
following three criteria (Rotterdam criteria): chronic anovulation, hyper androgenic 
(clinical or biological) and polycystic ovaries
2
.   
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Inclusion, exclusion and discontinuation criteria:  
Inclusion criteria:  
The following inclusion criteria were adopted for recruiting the subjects: 
 PCOS patients of age between 18 to 35 years who satisfy the Rotterdam criteria. 
 Those who give their written consent. 
Exclusion criteria: 
Participants would be excluded from the study if 
 They use oral contraceptives and intra-uterine contraceptive devices 
 They are on hormonal replacement treatments 
 They are on insulin-sensitizing agents within previous six weeks 
 They have other metabolic disorders 
 They did not consent for the study. 
Discontinuation criteria: 
The discontinuation criteria include: 
 Pregnancy after exposure to the interventions. 
 Those who could not continue with the intervention.  
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4.4 DURATION OF INTERVENTION: 
The duration of intervention was 12 weeks. 
4.5 DESIGN:  
Type of the design  
Prospective pre post experimental controlled trial – a three arm study.  
Allocation of patients into study & control groups: 
The patients were allocated to study group or control group as per convenient 
sampling. 101 subjects were initially screened and 90 of them were recruited and 
assigned to three groups i.e., Naturopathy and Yoga intervention group (n=30), Yoga 
intervention group (n=30) and control group (n=30). Those who were in the control 
group were wait-listed to be in either of the intervention groups. The intervention 
protocol is enclosed as Annexure 2. 
4.6 TRIAL PROFILE:  
The trial profile of the study is presented as Figure 18 which illustrates the study 
plan. 
 
 
 
 
 
 
57 
 
FIGURE: 18 
ILLUSTRATION OF STUDY PLAN 
  
 
  
  
 
 
 
 
 
 
 
   
 
 
 
  
 
Potential subjects will be screened 
Control group     
(n = 30) 
          Convenient Sampling 
Naturopathy & Yoga 
Intervention group (n = 30) 
Pre-assessment (USG, 
Anthropometry, Menstrual frequency) 
 
Post-assessment (USG, 
Anthropometry, 
Menstrual frequency) 
Statistical Data Analysis and Results 
       Day-1 
     Every 4 weeks 
 
Immediately after 12 
weeks 
Intermittent assessment 
(Anthropometry, Menstrual frequency) 
Yoga Intervention group     
(n = 30) 
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4.7 ASSESSMENTS: 
The baseline and post-intervention assessments consisted of the following, in 
which intermittent assessment was done for anthropometry and menstrual frequency. 
TABLE: 3: List of primary and secondary outcome variables 
PRIMARY OUTCOME 
VARIABLES 
SECONDARY OUTCOME VARIABLES 
 
Ovarian morphology: 
1. Ovarian volume  
2. Size of the ovaries 
3. Number of antral follicles 
4. Size of the largest follicle 
 
Anthropometry: 
1. Body weight 
2. BMI 
3. Chest circumference 
4. Waist circumference  
5. Hip circumference  
6. Mid arm circumference 
7. Waist hip ratio 
 Details of menstrual frequency: 
1. Interval between LMP and first 
consecutive menstrual cycle 
2. Interval between first and second 
consecutive menstrual cycles 
3. Interval between second and third 
consecutive menstrual cycles  
 
Trans abdominal 3D ultra sonogram of the pelvis was carried out by a certified 
post graduate female medical radiologist using Voluson®730 PRO/Pro V (BT05, BT08) 
[GE Health Care – Kretztechnik, Zipf]. Anthropometric measurements were recorded by 
trained internees of the institute. Both the radiologist and the internees were blinded to 
the groups that the subjects were recruited. 
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4.8 DATA EXTRACTION AND ANALYSIS: 
4.8.1 Data extraction: 
The data was collected as self-reported observations using primary and secondary 
outcome variables. The assessment for primary outcome variable was done on the first 
day (baseline data) and at the end of duration of intervention (post data). The assessment 
for secondary outcome variables was done at the end of every 4 weeks.  The data was 
organized in Microsoft Excel Sheets (Version 2010). 
4.8.2 Statistical data analysis: 
For continuous data such as age, the descriptive statistics n, Mean, SD, Median, 
IQR, Minimum and Maximum was presented. For categorical data, the number of 
participants and percentage was presented.  
Based on the normality of data, the parametric one way ANOVA and non-
parametric Kruskal-Wallis test was applied to the data. Normality test was done by 
summary statistics. Also multivariate ANOVA was used to see the change over the time 
on the study outcomes. 
All tests was two-sided at α=0.05 level of significance. All analyses were done 
using Statistical Package for Social Services (SPSS) software Version 21.0 (Armonk, 
NY: IBM Corp). 
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TABLE: 4: Patients‟ Demographic characteristics at baseline 
Parameter Group n Mean (SD) 
Age (years) Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.3 (5.0) 
25.4 (5.8) 
25.9 (5.3) 
Height (cm)  Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
157.4 (8.1) 
157.1 (5.5) 
156.1 (6.8)  
Weight (kg) Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
64.5 (14.5) 
73.7 (12.2) 
67.3 (14.3) 
BMI Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.9 (6.0) 
30.0 (5.7) 
27.5 (5.2) 
 
TABLE: 5: Between groups comparison of Ultra sonogram using Analysis of variance 
(One way ANOVA)  
Parameter Group n Mean (SD) P – value 
Ovarian volume Right (Pre 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
16.7 (6.4) 
18.8 (9.4) 
16.2 (5.7) 
0.36 
Ovarian volume Left (Pre 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
16.3 (4.7) 
19.4 (8.3) 
15.3 (4.9) 
0.029 
Ovarian volume Left (Post 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
17.2 (4.9) 
14.9 (7.0) 
12.3 (4.3) 
0.004 
Ovarian Size-Length (Pre 
assessment ) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
3.9 (0.6) 
4.0 (0.6) 
3.8 (0.5) 
0.27 
Ovarian Size-Length (Post Control Group 30 3.9 (0.6) 0.14 
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assessment) Right Naturopathy and Yoga Group 
Yoga Group 
30 
30 
3.8 (0.7) 
3.7 (0.6) 
Ovarian Size-width (Pre 
assessment) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.7 (0.8) 
2.7 (0.7) 
2.9 (0.7) 
0.19 
Ovarian Size-width (Post 
assessment) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
3.0 (0.8) 
2.8 (0.8) 
2.8 (0.7) 
0.42 
Ovarian Size-Thickness 
(Pre assessment) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.9 (0.7) 
3.2 (0.9) 
2.7 (0.8) 
0.031 
Ovarian Size-Thickness 
(Post assessment) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.9 (0.7) 
3.2 (0.9) 
2.7 (0.8) 
0.89 
Ovarian Size-Length (Pre 
assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
3.9 (0.4) 
4.2 (0.6) 
3.7 (0.5) 
0.07 
Ovarian Size-Length (Post 
assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
3.9 (0.5) 
3.6 (0.6) 
3.5 (0.6) 
0.013 
Ovarian Size-width (Pre 
assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.8 (0.7) 
2.8 (0.7) 
2.9 (0.8) 
0.86 
Ovarian Size-width (Post 
assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.9 (0.7) 
2.7 (0.8) 
2.6 (0.7) 
0.11 
Ovarian Size-Thickness 
(Pre assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.8 (0.7) 
3.2 (0.7) 
2.7 (0.6) 
0.015 
Ovarian Size-Thickness 
(Post assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
2.7 (0.7) 
2.8 (0.8) 
2.5 (0.7) 
0.14 
No. of follicles in the Control Group 30 16.1 (4.8) 0.61 
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antrum (Pre assessment) 
Right 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
17.4 (5.7) 
17.2 (6.2) 
No. of follicles in the 
antrum (Post assessment) 
Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
18.0 (5.5) 
12.4 (5.5) 
14.5 (4.8) 
< 0.001 
No. of follicles in the 
antrum (Pre assessment) 
Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
16.6 (5.4) 
16.3 (5.3) 
16.6 (4.7) 
0.98 
No. of follicles in the 
antrum (Post assessment) 
Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
17.2 (4.9) 
13.6 (5.6) 
13.3 (5.4) 
0.008 
Total no. of follicles (Pre 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
32.7 (8.6) 
33.8 (9.2) 
33.8 (9.3) 
0.86 
Total no. of follicles (Post 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
35.3 (9.0) 
25.9 (10.1) 
27.8 (9.2) 
0.001 
 
Interpretation:  
There is an evidence to show the statistically significant difference between 
groups on the following parameters - ovarian volume-left pre assessment, ovarian 
volume-left post assessment, ovarian size-thickness right pre assessment, ovarian size-
length left post assessment, ovarian size-thickness left pre assessment, no. of follicles in 
the antrum-right post assessment, no. of follicles in the antrum-left post assessment and 
total no. of follicles post assessment.  
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TABLE: 6: Between groups comparison of Ultra sonogram using non-parametric 
Kruskal-Wallis test 
Parameter Group n Median (IQR) P – value 
Ovarian volume-Right (Post 
assessment) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
15.9 ( 13.7 , 18.6 ) 
14.4 ( 9.9 , 20.2 ) 
14.3 (10.6 , 18.8 ) 
0.45 
Size of the Largest follicle- 
Length (Pre assessment) 
Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.8 ( 0.7 , 1.1 ) 
0.8 ( 0.7 , 1.0 ) 
0.7  ( 0.6 , 0.9 ) 
0.21 
Size of the Largest follicle- 
Length (Post assessment) 
Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.8 ( 0.6 , 0.9 ) 
0.9 ( 0.6 , 1.4 ) 
0.8 ( 0.6 , 0.9 ) 
0.12 
Size of the Largest follicle- 
width (Pre assessment) Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.6 ( 0.5 , 0.7 ) 
0.7 ( 0.5 , 0.8 ) 
0.6 ( 0.5 , 0.7 ) 
0.99 
Size of the Largest follicle- 
width (Post assessment) 
Right 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.6 ( 0.5 , 0.7 ) 
0.7 ( 0.5 , 1.1 ) 
0.6 ( 0.5 , 0.9 ) 
0.23 
Size of the Largest follicle- 
Length (Pre assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.8 ( 0.6 , 0.9 ) 
0.9 ( 0.7 , 0.9 ) 
0.7 ( 0.6 , 0.8 ) 
0.33 
Size of the Largest follicle- 
Length (Post assessment) 
Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.7 ( 0.6 , 0.9 ) 
0.9 ( 0.8 , 1.1 ) 
0.9 ( 0.7 , 1.3 ) 
0.019 
Size of the Largest follicle- 
width (Pre assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.6 ( 0.5 , 0.7 ) 
0.6 ( 0.5 , 0.7 ) 
0.5 ( 0.4 , 0.6 ) 
0.71 
Size of the Largest follicle- 
width (Post assessment) Left 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.6 ( 0.4 , 0.6 ) 
0.7 ( 0.5 , 0.9 ) 
0.7 ( 0.5 , 1.0 ) 
0.010 
IQR = ( 25
th
 percentile , 75
th
 percentile ) 
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Interpretation:  
There is an evidence to show the statistically significant difference between 
groups on the following parameters – size of the largest follicle-length (post assessment) 
left and size of the largest follicle-width (post assessment) left. 
TABLE: 7: Between groups comparison of Anthropometry using Analysis of variance 
(One way ANOVA)  
Parameter Group n Mean (SD) P – value 
Height  Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
157.5 (8.2) 
157.1 (5.5) 
156.1 (6.9) 
0.75 
Weight Pre assessment Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
64.1 (14.6) 
73.7 (12.2) 
67.4 (14.4) 
0.03 
Weight  Intermittent 
assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
63.2 (14.2) 
70.1 (12.2) 
66.0 (14.0) 
0.14 
Weight  Intermittent 
assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
63.5 (14.2) 
68.2 (11.5) 
64.9 (13.7) 
0.37 
Weight Post assessment Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
64.0 (14.2) 
66.6 (11.1) 
30.0 (5.7) 
0.67 
BMI Pre assessment Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.9 (6.0) 
30.0 (5.7) 
27.6 (5.3) 
0.03 
BMI Intermittent assessment 1 Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.6 (5.8) 
28.6 (5.6) 
27.0 (5.1) 
0.12 
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BMI Intermittent assessment 2 Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.7 (5.9) 
27.7 (5.2) 
26.6 (4.9) 
0.33 
BMI Post assessment Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
25.9 (5.9) 
27.1 (4.9) 
26.2 (4.9) 
0.66 
Chest circumference (cm) Pre 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
91.2 (10.8) 
99.2 (9.9) 
6.4 (9.5) 
0.01 
Chest circumference (cm) 
Intermittent assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
90.9 (9.9) 
96.6 (8.9) 
95.1 (9.0) 
0.06 
Chest circumference (cm) 
Intermittent assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
90.8 (9.8) 
94.9 (8.5) 
94.4 (9.2) 
0.17 
Chest circumference (cm) Post 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
90.9 (10.2) 
94.0 (8.1) 
93.9 (9.2) 
0.32 
Waist circumference (cm) Pre 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
91.7 (9.9) 
100.1 (11.8) 
97.7 (9.6) 
0.008 
Waist circumference (cm) 
Intermittent assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
91.8 (9.9) 
96.1 (11.5) 
96.6 (9.4) 
0.15 
Waist circumference (cm) 
Intermittent assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
92.5 (10.3) 
94.7 (10.9) 
95.9 (9.2) 
0.44 
Waist circumference (cm) Post 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
92.6 (10.5) 
93.7 (10.9) 
95.2 (9.3) 
0.62 
Hip circumference (cm) Pre 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
102.8 (11.5) 
110.4 (10.0) 
107.1 (9.4) 
0.02 
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Hip circumference (cm) 
Intermittent assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
102.5 (10.9) 
105.9 (9.6) 
105.9 (9.3) 
0.31 
Hip circumference (cm) 
Intermittent assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
102.6 (10.5) 
104.2 (9.1) 
104.7 (8.5) 
0.66 
Hip circumference (cm) Post 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
102.9 (10.7) 
102.9 (9.0) 
104.0 (8.2) 
0.88 
Mid arm circumference (cm) 
Pre assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
29.9 (4.2) 
32.9 (3.9) 
31.4 (3.9) 
0.02 
Mid arm circumference (cm) 
Intermittent assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
29.6 (3.9) 
30.9 (3.8) 
30.6 (3.8) 
0.37 
Mid arm circumference (cm) 
Intermittent assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
29.7 (3.9) 
30.3 (3.9) 
30.0 (3.5) 
0.73 
Mid arm circumference (cm) 
Post assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
29.9 (4.1) 
29.9 (3.6) 
29.6 (3.5) 
0.93 
Waist Hip Ratio  pre 
assessment 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.9 (0.1) 
0.9 (0.1) 
0.9 (0.04) 
0.25 
Waist Hip Ratio Intermittent  
assessment 1 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.9 (0.1) 
0.9 (0.1) 
0.9 (0.1) 
0.53 
Waist Hip Ratio Intermittent  
assessment 2 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.9 (0.1) 
0.9 (0.1) 
0.9 (0.04) 
0.66 
Waist Hip Ratio post 
assessment  
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
0.9 (0.1) 
0.9 (0.1) 
0.9 (0.1) 
0.67 
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Total weight reduction Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
-0.5 (3) 
7.1 (2.9) 
3.4 (1.9) 
< 0.001 
 
Interpretation:  
There is an evidence to show the statistically significant difference between 
groups on the following parameters - weight pre assessment, BMI pre assessment, chest 
circumference pre assessment, waist circumference pre assessment, hip circumference 
pre assessment, mid arm circumference pre assessment and total weight reduction. 
TABLE: 8: Between groups comparison of menstrual frequency using Analysis of 
variance (One way ANOVA)   
Parameter Group n Mean (SD) P – value 
Interval between first and second 
consecutive cycle (days) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
38.2 (12.8) 
36.9 (16.7) 
35.8 (5.9) 
0.76 
Interval between second and third 
consecutive cycle (days) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
40.7 (9.1) 
32.6 (6.5) 
35.1 (5.9) 
< 0.001 
 
Interpretation:  
There is an evidence to show the statistically significant difference between 
groups on the interval between second and third consecutive cycle (days). 
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TABLE: 9: Between groups comparison of menstrual frequency using non-parametric 
Kruskal-Wallis test 
Parameter Group n Median (IQR) P – value 
Interval between LMP 
and first consecutive 
cycle(days) 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
30 
30 
30 
38.0 ( 32.0 , 44.3) 
35.0 ( 30.0 , 46.8 ) 
39.5 ( 35.8 , 47.0 ) 
0.66 
IQR = ( 25
th
 percentile , 75
th
 percentile ) 
 
TABLE: 10: Analysis of study parameters pre and post assessment using non-parametric 
Kruskal-Wallis test 
Group Parameter n Median (IQR) P – value 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
Total  No. of follicles 
difference 
30 
30 
30 
-2.0 ( -8.3 , 2.3 ) 
7.0 ( 4.0 , 10.8 ) 
9.0 ( -2.5 , 13.0 ) 
< 0.001 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
OV average 
difference 
30 
30 
30 
-1.7 ( -4.0 , 2.1 ) 
3.4 ( -0.5 , 7.4 ) 
1.9 ( -1.2 , 6.4 ) 
0.012 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
OS length average 
difference 
30 
30 
30 
-0.03 ( -0.3 , 0.3 ) 
0.3 ( -0.01 , 0.6 ) 
0.3 ( -0.2 , 0.6 ) 
0.042 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
OS width average 
difference 
30 
30 
30 
-0.2 ( -0.9 , 0.4 ) 
-0.1 ( -0.9 , 0.5 ) 
 0.2 ( -0.2 , 0.7 ) 
0.015 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
OS Thickness 
average 
difference 
30 
30 
30 
0.2 ( -0.2 , 0.7 ) 
0.2 ( -0.2 , 1.3 ) 
0.3 ( -0.3 , 0.4 ) 
0.27 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
No. of follicles 
average difference 
30 
30 
30 
-1.0 ( -4.1 , 1.1 ) 
3.5 ( 2.0 , 5.4 ) 
4.5 ( -1.3 , 6.5 ) 
< 0.001 
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Control Group 
Naturopathy and Yoga Group 
Yoga Group 
Size of the largest 
follicle-Length 
Difference average 
30 
30 
30 
0.1 ( -0.2 , 0.3 ) 
-0.2 ( -0.5 , 0.03 ) 
-0.1 ( -0.4 , 0.1 ) 
0.005 
Control Group 
Naturopathy and Yoga Group 
Yoga Group 
Size of the largest 
follicle-width 
Difference average 
30 
30 
30 
0.03 ( -0.1 , 0.1 ) 
-0.1 ( -0.4 , 0.1 ) 
-0.1 ( -0.3 , 0.1 ) 
0.011 
 
Interpretation:  
There is an evidence to show the statistically significant difference between 
groups on the following parameters – total no. of follicles difference, ovarian volume 
average difference, ovarian size length average difference, ovarian size width average 
difference, no. of follicles average difference, size of the largest follicle-length difference 
average, size of the largest follicle-width difference average.  
TABLE: 11.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of BMI 
Effect F
b
 df P value Partial η2* 
Time 60.02 3 <0.001 0.68 
Group 1.69 2 0.19 0.04 
Time*Group 17.39 6 <0.001 0.38 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 11.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of BMI for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 100.503 1 100.503 169.513 < 0.001 
Time*Group Cubic 0.135 2 0.068 1.037 0.36 
df : degrees of freedom 
 
Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in BMI. Group effect was 
not statistically significant and the Interaction effect of time and group shows that 
statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 68% of the variance in BMI is explained by the time effect, that 
4% of the variance in BMI is explained by the overall group effect, and that 38% is 
explained by the time by group interaction effect.  
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FIGURE: 19: COMPARISON OF BMI BETWEEN GROUPS 
 
TABLE: 12.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of chest circumference 
Effect F
b
 df P value Partial η2* 
Time 36.16 3 < 0.001 0.56 
Group 2.54 2 0.085 0.06 
Time*Group 8.89 6 < 0.001 0.24 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 12.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of chest circumference for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 340.605 1 340.605 107.983 < 0.001 
Time*Group Cubic 0.194 2 0.097 0.269 0.764 
df : degrees of freedom 
 
Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in chest circumference. 
Group effect was not statistically significant and the Interaction effect of time and group 
shows that statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 56% of the variance in chest circumference is explained by the 
time effect, that 6% of the variance in chest circumference is explained by the overall 
group effect, and that 24% is explained by the time by group interaction effect. 
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FIGURE: 20: COMPARISON OF CHEST CIRCUMFERENCE BETWEEN GROUPS 
 
TABLE: 13.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of hip circumference 
Effect F
b
 df P value Partial η2* 
Time 39.33 3 < 0.001 0.58 
Group 0.94 2 0.39 0.021 
Time*Group 0.43 6 < 0.001 0.34 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 13.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of hip circumference for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 576.30 1 576.301 103.154 < 0.001 
Time*Group Cubic 6.384 2 3.192 4.513 0.014 
df : degrees of freedom 
 
Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in hip circumference. 
Group effect was not statistically significant and the Interaction effect of time and group 
shows that statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 58% of the variance in hip circumference is explained by the 
time effect, that 2% of the variance in hip circumference is explained by the overall 
group effect, and that 34% is explained by the time by group interaction effect. 
 
 
 
 
 
 
75 
 
FIGURE: 21: COMPARISON OF HIP CIRCUMFERENCE BETWEEN GROUPS 
 
TABLE: 14.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of mid arm circumference 
Effect F
b
 df P value Partial η2* 
Time 50.27 3 < 0.001 0.64 
Group 0.82 2 0.44 0.018 
Time*Group 13.06 6 < 0.001 0.32 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 14.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of mid arm circumference for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 127.733 1 127.733 135.717 < 0.001 
Time*Group Cubic 1.167 2 0.583 2.624 0.078 
df : degrees of freedom 
 
Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in mid arm circumference. 
Group effect was not statistically significant and the Interaction effect of time and group 
shows that statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 64% of the variance in mid arm circumference is explained by 
the time effect, that 2% of the variance in mid arm circumference is explained by the 
overall group effect, and that 32% is explained by the time by group interaction effect. 
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FIGURE: 22: COMPARISON OF MID ARM CIRCUMFERENCE BETWEEN 
GROUPS 
 
TABLE: 15.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of waist circumference 
Effect F
b
 df P value Partial η2* 
Time 18.98 3 < 0.001 0.40 
Group 1.62 2 0.20 0.04 
Time*Group 10.64 6 < 0.001 0.27 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 15.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of waist circumference for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 319.202 1 319.202 48.021 < 0.001 
Time*Group Cubic 2.837 2 1.418 1.444 0.24 
df : degrees of freedom 
 
FIGURE: 23: COMPARISON OF WAIST CIRCUMFERENCE BETWEEN GROUPS  
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Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in waist circumference. 
Group effect was not statistically significant and the Interaction effect of time and group 
shows that statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 40% of the variance in waist circumference is explained by the 
time effect, that 4% of the variance in waist circumference is explained by the overall 
group effect, and that 27% is explained by the time by group interaction effect. 
TABLE: 16.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of waist hip ratio  
Effect F
b
 df P value Partial η2* 
Time 0.88 3 0.46 0.03 
Group 0.72 2 0.49 0.02 
Time*Group 0.97 6 0.86 0.02 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 16.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of waist hip ratio for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 0.001 1 0.001 1.463 0.23 
Time*Group Cubic 0.057 2 4.218 0.288 0.75 
df : degrees of freedom 
 
FIGURE: 24: COMPARISON OF WAIST HIP RATIO BETWEEN GROUPS 
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Interpretation: 
From the MANOVA results, the time, group and Interaction effect of time and 
group effect was not statistically significant. It means that there is no enough evidence to 
show the significant change over time in waist hip ratio.  
Partial η2: 
It can be seen that 3% of the variance in waist hip ratio is explained by the time 
effect, that 2% of the variance in waist hip ratio is explained by the overall group effect, 
and that 2% is explained by the time by group interaction effect. 
TABLE: 17.1: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of weight  
Effect F
b
 df P value Partial η2* 
Time 70.45 3 < 0.001 0.71 
Group 1.56 2 0.22 0.04 
Time*Group 19.08       6 < 0.001 0.40 
b: Exact statistic 
df : degrees of freedom 
* Partial Eta Squared 
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TABLE: 17.2: Results of Multivariate Analysis of Variance (MANOVA) for repeated 
measurements of weight for the shape of relationship 
Source Pattern Type III Sum 
of Squares 
df Mean 
Square 
F P value 
Time Linear 596.276 1 596.276 194.284 < 0.001 
Time*Group Cubic 0.806 2 0.403 1.061 0.35 
df : degrees of freedom 
 
FIGURE: 25: COMPARISON OF BODY WEIGHT BETWEEN GROUPS 
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Interpretation: 
From the MANOVA results, the time effect was significant with the P value of 
<0.001. It means that there is a significant change over time in weight. Group effect was 
not statistically significant and the Interaction effect of time and group shows that 
statistically significant with the P value of <0.001. 
Partial η2: 
It can be seen that 71% of the variance in weight is explained by the time effect, 
that 4% of the variance in weight is explained by the overall group effect, and that 40% is 
explained by the time by group interaction effect. 
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5.0 RESULTS 
The present study was conducted to evaluate whether Naturopathy and Yoga (N & 
Y) interventions had any influence in any of the outcome variables like ovarian 
morphology, anthropometry and menstrual frequency in PCOS patients. Results were 
compared between groups, wherein data was extracted at baseline and post intervention 
for primary outcome variable. Results were compared within and between groups, 
wherein data was extracted at baseline, every 4 weeks and post intervention for secondary 
outcome variables.  
5.1 PRIMARY OUTCOME VARIABLE: 
Upon analyzing between groups, results showed significant changes in total 
number of antral follicles difference (P < 0.001), ovarian volume average difference (P = 
0.012), ovarian size (length) average difference (P = 0.042), ovarian size (width) average 
difference (P = 0.015), number of antral follicles average difference (P < 0.001), size of 
the largest follicle (length) average difference (P = 0.005), size of the largest follicle 
(width) average difference (P = 0.011) and no significant changes in ovarian size 
(thickness) average difference (P = 0.27). 
5.2 SECONDARY OUTCOME VARIABLES: 
1. Anthropometry: 
Upon analyzing between groups, results showed significant differences in 
BMI (P < 0.001), chest circumference (P < 0.001), waist circumference (P < 
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0.001), hip circumference (P < 0.001), body weight (P < 0.001) and no significant 
difference in the waist hip ratio (P = 0.23). 
2. Menstrual frequency: 
Upon analyzing between groups, results showed significant difference in 
the interval between second and third consecutive menstrual cycle days (P < 
0.001) and no significant difference in the interval between LMP and first 
consecutive menstrual cycle days (P = 0.66) and in the interval between first and 
second consecutive menstrual cycle days (P = 0.76).    
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6.0 DISCUSSION 
This study revealed that Naturopathy and Yoga (N & Y) interventions are efficient 
in bringing about beneficial changes in polycystic ovarian morphology in terms of 
number of follicles in the antrum, ovarian volume, ovarian size (length and width), size 
of the largest follicle (length and width). The difference in polycystic ovarian 
morphology due to the reduction in the number of antral follicles, ovarian size and 
ovarian volume may be confirmed by the assessment of reduction of excess androgens, 
which is associated with a characteristic poly follicular ovarian morphology
165
.  
The significant difference in the anthropometric measurements like body weight, 
BMI, chest circumference, waist circumference, hip circumference and mid arm 
circumference over time confirms the previous studies that a reduction of 5% of body 
weight can restore regular menstruation and improve response to ovulation
3
. Also, the 
decreased duration in inter menstrual cycles, may have occurred due to the overall change 
in ovarian morphology.  
The N & Y treatments involved in the protocol are found to be effective in 
bringing about beneficial changes in the ovarian morphology, anthropometry and 
menstrual frequency in PCOS patients. 
6.1 LIMITATIONS OF THE STUDY: 
 Trans-abdominal ultrasonography relies on subjective interpretation. Hormonal 
assessment is suggested for further validation.  
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 Room temperature was not maintained during the intervention. 
 Duration of intervention can be increased for more beneficial results. 
 The sample size is relatively smaller. Hence, generalizing the study outcomes to a 
larger population would not be definitely conclusive.  
6.2 DIRECTIONS FOR FUTURE RESEARCH: 
 All the three Rotterdam criteria can be analyzed. 
 The study can be performed with larger sample size. 
 The effectiveness of individual therapy on polycystic ovarian morphology can be 
studied. 
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7.0 CONCLUSION 
The present study showed that 12 weeks of Naturopathy and Yoga (N & Y) 
interventions bring about beneficial changes in polycystic ovarian morphology, 
anthropometry and menstrual frequency. However, these interventions have not been 
appreciable in variables like ovarian thickness, waist hip ratio, duration of interval 
between LMP and first consecutive menstrual cycles and between first and second 
consecutive menstrual cycles. This study has identified that Naturopathic and Yogic 
interventions can bring about structural changes in the polycystic ovaries, along with 
treatment of symptoms and patho-physiological changes. Also, these interventions were 
helpful in bringing about pregnancy in some women wherein the cause of infertility was 
PCOS. Further research with a larger sample size and hormonal assessment is warranted 
to reveal more beneficial changes in this field.  
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9.0 ANNEXURE 
9.1 INFORMATION SHEET: 
 
 We are conducting a study on polycystic ovarian syndrome among patients 
attending Government Yoga and Naturopathy Medical College Hospital, 
Chennai and for that your participation may be valuable to us. 
 The purpose of the study is to evaluate the changes in polycystic ovarian 
morphology through Naturopathy and Yoga interventions. 
 The privacy of the patients in the research will be maintained throughout 
the study. In the event of any publication or presentation resulting from the 
research, no personally identifiable information will be shared. 
 Taking part in this study is voluntary. You are free to decide whether to 
participate in this study or to withdraw at any time; your decision will not 
result in any loss of benefits to which you are otherwise entitled. 
 The results of the special study may be intimated to you at the end of the 
study period. 
 
 
Signature of investigator                                               Signature of participant 
Date: 
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INFORMED CONSENT FORM 
Title of the study                        :  Study to evaluate the changes in polycystic  
                                                         ovarian morphology after Naturopathic and Yogic  
                                                          interventions        
Name of the participant             : 
Name of the Principal  
Investigator                                  :   Dr. M. Ezhil Ratnakumari 
Name of the Institution               :   Government Yoga & Naturopathy Medical College, 
               Chennai – 600 106. 
Documentation of the informed consent 
I _____________________________ have read the information in this form (or it has 
been read to me). I was free to ask any questions and they have been answered. I am over 
18 years of age and, exercising my free power of choice, hereby give my consent to be 
included as a participant in “Study to evaluate the changes in polycystic ovarian 
morphology after Naturopathic and Yogic interventions.” 
Signature of investigator                                               Signature of participant 
Date: 
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 Muha;r;rp  jfty;  jhs; 
 
gy fl;bfSs;s #yfq;fs; Neha;f;fhd mwpFwp vd;gJ xU Rug;G ePhpd; 
xOq;fpd;ikahFk;. ,J %is kw;Wk; #yfq;fspy; rkepiyaw;w Rug;G ePuhy; 
fl;bfSs;s #yfq;fs; Neha;f;fhd mwpFwpapy; #yfq;fs; msTf;fjpfkhf 
md;l;Nuhn[idr; Ruf;fpwJ. ,J Rug;G ePhpy; rkepiyaw;w jd;ikia cUthf;FfpwJ. 
  
nrd;id muR Nahfh kw;Wk; ,aw;if kUj;Jtkidf;F tUk; Nehahspfsplk; 
,Uf;Fk; gy fl;bfSs;s #yfq;fs; Neha; gw;wpa xU Muha;r;rp ,q;F eilngw;W 
tUfpwJ. Nahfh kw;Wk; ,aw;if kUj;Jt Kiwapy; ,e;Neha;f;F 
rpfpr;iraspf;fg;gLfpwJ. 12 thuq;fSf;Fg; gpd; gy fl;bfSs;s #yfq;fspd; 
mikg;gpaypy; Vw;gLk; khw;wq;fis Muha;tNj ,e;j Muha;r;rpapd; Nehf;fkhFk;. 
 
ePq;fSk; ,e;j Muha;r;rpapy; gq;Nfw;f ehq;fs; tpUk;GfpNwhk;. ,e;j Muha;r;rpapy; 
Muha;r;rpahsh; jputg;igfisf; fz;lwptjw;fhf, #yfq;fis my;l;uhrTz;l; ];fhd; 
nra;;ag;gLk; kw;Wk; kdpjusitapay;, njhlh;r;rpahd khjtplha; gw;wpa tptuq;fs; 
Nrfhpf;fg;gLk;. mjdhy; jq;fsJ Nehapd; Ma;twpf;ifNah my;yJ rpfpr;irNah 
ghjpg;Gf;F Vw;glhJ vd;gijAk; njhptpj;Jf;nfhs;fpNwhk;.  
 
,e;j Muha;r;rpapy; gq;Nfw;gJ jq;fSila tpUg;gj;jpd; Nghpy; jhd; ,Uf;fpwJ. 
NkYk; ePq;fs; ve;NeuKk; ,e;j Muha;r;rpapypUe;J gpd;thq;fyhk; vd;gijAk; 
njhptpj;Jf;nfhs;fpNwhk;. 
 
ghpNrhjidfspd; KbTfis Muha;r;rpapd; NghJ my;yJ Muha;r;rpapd; Kbtpd; 
NghJ jq;fSf;F mwptpg;Nghk; vd;gijAk; njhptpj;Jf;nfhs;fpNwhk;. 
 
 
 
 
Muha;r;rpahsh; ifnahg;gk;                         gq;Nfw;ghsh; ifnahg;gk; 
 
Njjp                  :   
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Muha;r;rp xg;Gjy; gbtk; 
Muha;r;rp jiyg;G : Nahfh kw;Wk; ,aw;if kUj;Jtj;jpd; %yk; gy fl;bfSs;s             
#yfq;fspd; mikg;gpaypy; Vw;gLk; khw;wq;fisf; fz;lwpjy;  
 
ngah; :                                         Njjp : 
taJ :                                  Nehahsp vz; : 
ghy;  :                          Muha;r;rp Nrh;f;if vz; : 
 
,e;j Muha;r;rpapd; tptuq;fSk; mjd; Nehf;fq;fSk; KOikahf vdf;Fj; 
njspthf tpsf;fg;gl;lJ. 
vdf;F tpsf;fg;gl;l tp\aq;fis ehd; Ghpe;Jnfhz;L ehd; vdJ rk;kjj;ijj; 
njhptpf;fpNwd;. 
,e;j Muha;r;rpapy; gpwhpd; eph;g;ge;jkpd;wp vd; nrhe;j tpUg;gj;jpd; Nghpy; jhd; 
gq;F ngWfpNwd; kw;Wk; ehd; ,e;j Muha;r;rpapypUe;J ve;NeuKk; gpd;thq;fyhk; 
vd;gijAk; mjdhy; ve;j ghjpg;Gk; Vw;glhJ vd;gijAk; ehd; Ghpe;J nfhz;Nld;;. 
ehd; gy fl;bfSs;s #yfq;fs; Neha; Fwpj;j ,e;j Muha;r;rpapd; tptuq;fisf; 
nfhz;l jfty; jhisg; ngw;Wf; nfhz;Nld;. 
ehd; vd;Dila RaepidTld; kw;Wk; KO Rje;jpuj;Jld; ,e;j kUj;Jt 
Muha;r;rpapy; vd;idr; Nrh;j;Jf; nfhs;s rk;kjpf;fpNwd;. 
ehd; ,e;j Muha;r;rp rk;ge;jkhd ghpNrhjidfisr; nra;J nfhs;sTk; Nahfh 
kw;Wk; ,aw;if kUj;Jt Kiwapd;gb rpfpr;ir vLj;Jf; nfhs;sTk; rk;kjk; 
njhptpf;fpNwd;. 
 
 
Muha;r;rpahsh; ifnahg;gk;                         gq;Nfw;ghsh; ifnahg;gk; 
 
Njjp                  :    
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9.2 PROTOCOL OF INTERVENTION:  
                                               
NATUROPATHY INTERVENTION: 
 
 
Sl. No. 
 
             
           THERAPIES 
           
           DURATION 
        
        FREQUENCY 
 
1. 
 
 
Cold abdominal mud pack  
         
        10  minutes 
 
     6 days per week 
 
2. 
 
Hydrotherapy: 
a) Cold  water enema 
b) Cold hip bath 
c) Hot foot immersion 
bath 
 
 
         
        15  minutes 
        10  minutes 
 
 
     Once in 4 weeks 
     6 days per week 
     Twice in a week 
 
3. 
 
Massage: 
a) Partial massage to 
abdomen 
b) Partial massage to 
back 
 
         
        10  minutes 
        
        10  minutes 
 
 
     3 days per week 
 
     3 days per week 
 
4. 
 
Fasting therapy: 
       Juices of fruits & 
vegetables & fluid fasting  
 
           
 
 
Initial 3 days per  month 
 
5. 
 
Diet therapy: 
a) Raw vegetables, fruits, 
sprouts, vegetable 
soup 
b) Boiled vegetables, 
steamed food 
 
  
 
Next 18 days per month 
 
 
Final 7 days per month 
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YOGA INTERVENTION: 
 
Yoga practice consists of 20 minutes each day, which will be practised for 6 days in a 
week.  
 
Sl. No. 
 
 
YOGIC PRACTICE 
  
DURATION 
 
1. 
 
ASANAS 
 
1) Supine series: 
Uttanpadasana, 
pawanmuktasana, naukasana, 
sethubandhasana 
2) Prone series: 
Bhujangasana, dhanurasana 
 
3) Sitting asana series: 
Vakrasana, baddhakonasana 
 
4) Standing asana series: 
Katichakrasana, ardha 
katichakrasana, dwikonasana, 
padahasthasana 
 
 
 
 
20 seconds each    
practice 
 
 
20 seconds each 
practice 
 
20 seconds each 
practice 
 
20 seconds each 
practice 
 
2. 
 
PRANAYAMA 
 
 
 
 
1) Bhramari pranayam 
2) Surya bedhana pranayam 
3) Nadi shodhana pranayam 
 
5 rounds each practice 
 
3. 
 
 
KRIYA 
 
        
       Kapalbhati 
 
120 strokes 
 
4. 
 
 
MUDRA 
 
        
       Yoni mudra 
 
60 seconds 
 
5. 
 
 
RELAXATION 
 
        
       Shavasana/ Makarasana 
 
60 seconds 
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FASTING THERAPY AND DIET THERAPY: 
 
FIRST DIET CHART 
 
 
 
TIMINGS 
 
 
 
 
FOODS TO BE TAKEN 
6-00 am Luke warm water- 1 glass 
7-00 am Lemon honey juice- 1 glass 
8-30 am Fruit juice- 1 glass 
10-00 am Vegetable juice- 1 glass 
11-00 am Barley water- 1 glass 
12-30 pm Tender coconut water of 1 tender coconut 
2-00 pm Fresh & skimmed buttermilk- 1 glass 
4-00 pm Herbal tea- 1 glass 
5-30 pm Vegetable juice- 1 glass 
7-00 pm Fruit juice- 1 glass 
8-30 pm Water mixed with honey/ jaggery- 1 glass  
 
POINTS TO BE NOTED: 
 1 glass= 250 ml. 
 Milk and white sugar should not be added to the juices. 
 Honey or jaggery or rock salt can be added to the juices. 
 Fruits - pomegranate, papaya, apple, sweet lime, orange, water melon, grapes, 
musk melon, pine apple, dry dates, dry and fresh figs, dry grapes - any one of 
these fruits can be used for the preparation of juice. 
 Vegetables - Carrot, beet root, cucumber, bitter gourd, ash gourd and tomato - any 
one of these vegetables can be used for the preparation of juice. 
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 SECOND DIET CHART 
 
        
        
       TIMINGS 
 
 
                   
 
FOODS TO BE TAKEN 
         6-00 am Luke warm water - 1 glass 
         7-00 am Lemon honey juice/ horse gram soup – 1 glass 
         8-30 am Vegetable salad - 50 gms, raw sprouts - 50 gms, fruits - 
2, fruit juice - 1 glass 
       11-00 am Barley water - 1 glass 
       12-00 pm Fresh & skimmed buttermilk - 1 glass 
         1-00 pm Rice - 1 cup, green gram dal/ Vegetable curry, boiled 
vegetables - 50 gms, vegetable soup - 1 glass 
         4-00 pm Herbal tea - 1 glass 
         5-30 pm Fruit juice - 1 glass 
         7-00 pm Vegetable soup - 1 glass 
         8-00 pm Vegetable salad - 50 gms, raw sprouts - 50 gms, fruits - 
2, fruit juice - 1 glass  
         9-00 pm Water mixed with honey/ jaggery - 1 glass 
 
POINTS TO BE NOTED: 
 1 glass = 250 ml. Milk and white sugar should not be added to the juices. 
 Raw sprouts - green gram, brown bengal gram, ground nut - any one of these can 
be used. 
 Honey or jaggery or rock salt can be added to the juices. 
 Fruits - pomegranate, papaya, apple, sweet lime, orange, water melon, grapes, 
musk melon, pine apple, dry dates, dry and fresh figs, dry grapes - any one of 
these fruits can be used for the preparation of juice. 
 Vegetables - Carrot, beet root, cucumber, ash gourd, knool khol, drum-stick, 
broccoli and tomato - any one of these vegetables can be used for the preparation 
of soup. 
 Vegetable salad - Carrot, beet root, cucumber, ash gourd, capsicum, green peas 
and tomato can be used. 
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THIRD DIET CHART 
 
TIMINGS 
 
FOODS TO BE TAKEN 
          
6-00 am 
 
Luke warm water - 1 glass 
          
7-00 am 
 
Lemon honey juice/ horse gram soup – 
1 glass 
         
8-30 am 
2-3 idlis + chutney / wheat dhalia – 2 
cups / oats porridge / 2 oil free 
chapathis + boiled vegetables / black 
gram or fenugreek porridge  
         
11-00 am 
 
Barley water - 1 glass 
          
1-00 pm 
 
Rice - 1 cup, green gram dal/ Vegetable 
curry, boiled vegetables - 50 gms, 
vegetable soup - 1 glass 
          
4-00 pm 
 
Herbal tea - 1 glass 
          
5-30 pm 
 
Fruit salad / boiled sprouts – 200 gms 
         
7-00 pm 
 
Vegetable soup - 1 glass 
          
8-00 pm 
 
2 oil free chapathis + boiled vegetables 
  
POINTS TO BE NOTED: 
 As mentioned in the previous diet charts. 
